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AN ANNOUNCEMENT. 
announcing 


We take 
Oct. 1 Mr 


pleasure in that on 


Henry M 


Lane becomes connected 


with The Foundry in an editorial capacity. For 
the past four years he has been engaged in 
haping and editing the shop practice and 


foundry practice courses of the International 


Correspondence Schools, and in connection with 


h 


ese, which were his original conception, has 
investigation of foun 


1 
Lan 


foundry experience, including th 


Iry practice. In his earlier work Mr 
id practical 
] 


uilding and operation of a foundry plant. fh 


echanical and other engineering lin he 
service, which will be no smal 


come 


TRADE OUTLOOK. 


Phe th of September was marked by 

re general buying of foundry iron than any 

onth of the year There has been no heay 
ng bv any one interest. however. and 

ne cases the same firm has made purchase 
week in the month, getting a shade lowet 


rice each time. The volume of output from 
e foundries, which showed some decrease in 
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1 
t 


\ugust, was larger in September with 


With others there 


some, as 


fall business came in 


was 
some slight falling off 
Stove foundries report business generally well 


sustained. Malleable shops, owing to the tardy 


placing of work by railroads and by car shops 


are not as busy as they would like to be in all 


cas Jobbing and machinery foundries have 


been affected in some instances by local condi 
tions, and strikes have been fact Che melt 
of pig iron is still very large, and the surprise 
is, in view of some of the unfavorable senti 
ment abroad, that so large a tonnage of pig 
iron has been going into consumption. Crop 
reports have been of a mixed character in the 


considerable 
vield 


average, this applying to cot 


past fortnight, but in spite of 


damage in particular districts, thi will 
] 


ve more than the 


ton, wheat and corn, so that a prime element 


if continued 


\ number of 


prosperity still present.. 


furnaces in Eastern Pennsyl 


ania are going out and the movement has but 
begun. A New York this week of 
representatives of furnaces in New Jersey 
e Lehigh and Schuylkill Valley 


to have decid d restrictio 


meeting at 
and 
tl reported 


upon a f produc 


tion in the next 90 days. It expected that 
t] will amount to about 10 percent of the 
tonnage represented, or about 500 tons a day 
No association will be formed will prices 
be fixed, but there will be harmonious action in 
the matter of shutting dow: Similarly the 


furnace interest f t Mahoning 


nd Shenango V 


merchant 


allevs will devise a 


plan for series of 30-day bankings by the 
irious furnaces in turt is was done last in 
the spring and summer of 1808. This move 
nent is prompted by the accumulations of Bes 
emer iron at these furnace In foundry pig 
ron, prices have been slightly lower in some 
district Northern furnaces pressing the con 


t for business rather more harply 30 that 


Southern producers find their territory still 
re restricted for the time being The $11 
s‘rminghan hast for Souther N con 
tinues in the East, and b ling on analysis 
range of $11.25 to $11.75 for N has been 


ide practicall sellers im 


operat ( Score 
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the Central West, iron carrying 2 to 2.5 percent 
silicon bringing $11.25 and iron with 2.5 to 3 
percent silicon, $11.75. Pittsburg reports sales 


of Northern No. 2 foundry at $15.25 to $15.50. 


SPECIFICATIONS FOR THE FOUNDRY. 

On another page in this issue appears an 
article by the secretary of the general com 
mittee (of the American Society for Testing 
Materials) on 


and _ finished 


which he comments freely 


testing cast iron 


castings, in on the 


yroposed S vecifications, for foundry ig iron 
I I ; 

These proposed specifications, widely published, 
been much discussed and 


have naturally 


sharply criticised from whatever standpoint 
We are pleased, 
statement of the official 
office all 


and who can 


they happened to be studied 
therefore, to have a 
whose 


through the correspondence 


passes, therefore 


explain the 
intent and probable working of the various 
clauses set forth in the document in question 

The American Society for Testing Materials, 
under whose auspices this work is undertaken, 
is acknowledged to be the great clearing house 
of the nation in matters pertaining to its in 
dustries. Steel, iron, alloys, cement, building 
material, 


all materials of construction 


-are carefully 
studied under the society’s auspices. All the 
interests involved are represented on the com 
mittees, and the consequence is that when a 


specification is approved and issued, it be 


comes at once the 


American 
Inter 


means 


representative of 
Close ‘affiliation with the 


Society for the 


practice 
national 
that 


crue to us 


same objects 
incalculable commercial benefits will ac 
as a result of international harmony 
in matters of buying and selling our products 
and those of the rest of the world 

The article goes into the subject of pig iron 
specifications thoroughly; explains why special 
stress is laid on a careful method of sampling; 


why a liberal leeway is given the furnace to 


meet conditions specified, and why if this le« 


way is overstepped, rejection must not follow, 


but a penalty is exacted. The figures agreed 


upon in the report are the result of mutual 


concessions from representative foundrymen 


and furnaces, and will naturally stand much 
individual contracting 


change as between the 


parties. But a standard is a good thing to tie 
to, nevertheless, and conditions will soon bring 
about the The 
grades suggested and taking up only the silicon 


and sulphur 


proper base to start from 


contents can certainly stand on 
their merits, and will be a boon to the foundry- 


asphalt, road material, wood—in fact, 


man who is not acquainted with the new way 
of doing things. He has now only to specify 
the standard No. 1, or No. 2, and he is certain 
to get what will go through his cupola as that 
number and no other. 

We are also much 
has been made on the test bar question. 


informed that progress 
The 
so-called “arbitration bar,” which is to be cast 
much along the line recommended by the 
\merican Foundrymen’s Association, is a test 
bar which can stand some expense to be made 
properly, as it will not be called for as often 
as is generally thought. Only in very impor- 
tant work, or where much of the same kind of 
casting is done right along, will there bea call 
for a test from which the purchaser’s mind will 
be made up that he is getting what he pays for 
We are glad to see that the cardinal principl 
that not the actual quality of 
the casting is to be sought for from the test 
bar but that the quality of the iron itself is to 
be represented by it. 


is rec yenized 


We may confidently expect that the delibera 


tions of the will result in’ such 
that the 
toward rigid specifications for everything, will 


be directed 


committee 


recommendations modern 


tendency 
into such channels, so far as the 
foundry is concerned, that a producer of hon 
est and careful work will have nothing to fear 
from this supervision. 


ILLUSTRATING FOUNDRY OPERATIONS. 


\mong the features of the present issue of 
he Foundry, three articles stand out promi 
nently. These are the description of the mag 

ficent shops of the Westinghouse Foundry 
it Trafford City, Pa., the introduction of 
\merican foundry methods into a notable Ber 
lin plant, and the work of a master-molder in 
the agricultural districts of Victoria, Australia 
Each of these tells of the foundry work of 
experts in widely separated localities, and each 
is a live study of methods, men and their sur 
roundings. <A of the plans 
posed and carried into effect in each instance, 

not the purpose of this article; but rather to 
lraw attention to the 


discussion pro- 


illustrations which ac 


company the text. The original photographs 
They 
little or no treatment by the artist 


handing to the 


vere exceptionally clear and informing 
required 
hefore engraver, and thus are 
truthful reproductions of what was before the 
umera. While the action of the screen used in 
making half-tones—being akin to looking 
through a piece of muslin at a picture—renders 
some of the details obscure, the cuts are never- 
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heless clear, and a tale that the text alone 


t 
ike the 


1uman eye in many respects, and sees clearly 


uld not convey. ‘The camera is 


r dimly, according to light conditions. 

Each of the illustrations, with but one ex 
eption, emphasizes the distinction and the 
lifference between oid and new molding con 
litions. The cold morning, the dark foundry 
vith all the dismal acccmpaniments, the dreary 
srospect of poking at a hole in the ground with 
he aid of a dim candle or a vile smelling 
imp—these and many other adjuncts of the 

undry practice of the past have happily dis- 
ppeared. The modern molder, like any other 
raftsman, is influenced by surroundings, and 

clear atmosphere is an important factor for 
efficiency. Mistakes were easily made under the 
ld conditions, and imperfections overlooked, 
o the end that the snagger and the machinist 
ould later have something to say and do of a 
utting kind. The snags are more handily re 
moved with the pneumatic hammer, but the 
improvement in snagging has been overshad 
ywed by the surroundings of the molder him 
self, and castings are more nearly completed 
in the sand as a general rule. 

We have mentioned one illustration, not quite 
in the same class with its neighbors. This is 
the one showing the owner of the Greenvale 
foundry. Mr. Musgrove has other pursuits 
than molding, and has taken some interest in 
the graphic arts, as far, at least, as the mechan 
ical reproduction of photographs. His portrait 
was produced from a print made by the collo 
type process, a work which our correspondent 
unites appropriately to the camera habit 


PERSONALS. 

Willis Brown, for a number of years presi- 
lent of the Walker Foundry Co., Erie, Pa., has 
lisposed of his interest in that company. He 
may become again identified with foundry 
perations, but has not as yet decided. Mr 
Brown is president of the American Foundry 

en’s Association. 

Charles James, general manager of the 
Norway Iron & Steel Co., York, Pa., has re- 
igned to become general manager of the 
\merican Car Foundry Co., Berwick, Pa. 

Franklin Farrel, Jr., a Yale graduate and 
he heir to a fortune estimated at $8,000,000, 

is entered the employ of his father’s iron 

sundry in Ansonia as a toolmaker’s appren- 

ce. He is working ten hours a day at a 
rindstone learning to sharpen tools for the 


iachinists. The position of toolmaker’s ap- 


prentice 15 the lowest « 


f the 1,500 in the big 
plant, and the wages amount to $4 a week 
Mr. Bolton, who has had charge of foundries 
in’ Massachusetts, Alabama 1 Detroit, has 
gone to the Sandusky Foundry & Machine Co 
Sandusky, O. 


John Kane, well known in Fort Wayne and 


in 


Chicago, has taken charge of the foundry at 
the Michigan Brass & Iron Works, at Detroit, 
\lich. 

\ M Loudon, ex president of the \sso 
iated Foundry Foremen, has accepted a posi- 
tion with Abendroth Bros., Port Chester, 
N. Y. 

\. F. Koons, for a number of years foreman 
of the Webster, Camp & Lane Co.’s foundry at 
\kron, O., and for a time prominent in the 
city council of that city, has resigned his 
position, The foundry employes presented him 
. silver service on his retirement. Mr. Koons 
has been a regular attendant at the conven- 
tions of the American Foundrymen’s Asso 
lation 


OBITUARY. 


Charles M. Gummer, vice president of the 
Gem City Stove Co, Dayton, Ohio, died sud- 
denly Sept. 6, aged 46 years 


John R. Barker, a Chicago pioneer, died 
Sept. 14, aged 71 years. He was a member of 
the firm of Barker & Jackson, manufacturers 
f furnaces, 

Wm. C. Lockhart died at his home, 
Reading, Pa., Aug. 28, aged 68 years. He 


was foreman of the Scott Foundry for nearly 


20 years, and was well known among foundry- 
inen in the United States. He was a foreman 
at Providence, R. I., before he had reached 
his majority. Several years later he became 
foreman of the Southwark Foundry in Phil 
adelphia Other responsible positions were 
filled, among which was the foremanship of the 
lulton Iron Works, St. Louis. ‘“West’s Foun- 
dry Practice” gives Mr. Lockhart the credit 


of being able to melt the 


largest amount of 
iron with the smallest amount of coke. Many 
years ago, he created a sensation in the trade 
by casting a marine engine bed plate in a ship, 
while it was moored in the Delaware. The 
vessel had broken its machinery, and instead 
of dry-docking it, Mr. Lockhart suggested 
that the molten iron be carried to the vessel 
n cables, and that the casting be done in the 
engine room. Such a thing was never thought 
of at that time, but the casting was success- 


fully done 
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Floor Molding Without Patterns. 


BY HENRY HESS 
There is in use in a number of our foundries they are carried out here. A number of 
a method of making up molds without pat- examples, with photographs of the variou 


terns, in the generally understood meaning of 
that term, that is so economical and produc- 
tive of such good results that it ought to be 
more generally known and employed. 

e principles from one of our fore 


| 


them, with the aid of an American foundry 


Taking th 


most machine tool foundries, introduced 


stages of the work, will best serve in expla 
nation, 

One of the simplest pieces is half of a large 
floorplate, each about 13 feet by 11 feet an 


weighing about 15,000 pounds. The half tones 


Figs. I and 2, 


of this piece suspended in the 


cleaning room (or fettling shop, as our Britis] 











foreman, into a new foundry in Berlin, Ger- 
Needless to was very 
lively opposition on the part of the native sub 


many say there a 


foremen and molders, based on the usual dis 
trust of the unknown, just as would have 
been found nearer home. It is only fair to 


say, on the other hand, that once this natural 
antipathy to the novel was overcome, all hands 
took that 
could appreciate a good thing and improve on 
it 


a special pride in showing they 


These improvements are likely to be par- 


ticularly interesting to those who are al 


ready familar with the original methods 


as 




















cousins have it) give a fair idea of its appear 


ance and size. 

At the bottom of a pit a suitable bed of 
cinders and coke was prepared and swept up 
for the reception of a very cheaply made 


frame having the full width and rather more 
than half the length of the casting. As 


S 


an 


inspection of Fig. 3 shows, this frame is made 
up merely of three sides without either top or 
but 


height as the thickness of the casting 


bottom, stitly braced, and of the same 
Sand 
of the right temper was shoveled and rammed 


against the sides and end, and the usual pro 





up 
ade 
nore 
(“si 
rade 
p of 
ame 
sand 
med 


pro 
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vision made for pouring gates and vents 


The frame was then taken out and reversed rules with their usual attendance of errors and 


end for end for finishing up the other half “I thought that black smudge was the mark 
of the mold. This is the stage at which th meant to work to,” et 

photograph was taken. The provision made Doweled near the end of the frame at eacl 
for getting the correct length is very simple side there is a block B; in setting the fram 


























FIG. 


1 


for the second half it is so brought up that the 
dowel pins find the blocks again, these having 
sides of the 
Needless to say that after the 


been left in the mold as the frame 
was taken out. 
final removal of the frame the blocks are taken 


out and the gaps filled in and neatly slicked off. 


Any projections wanted, such as the lugs C, 
are doweled to the frame. 

A flat grid with projecting strips correspond 
' next forced into the bed 


slots 1s 


ing to the J 











until the body is flush with the bed surface. 


his grid should be as large as can be con- 
veniently handled, but not so large as to pre- 
clude its being readily forced to a seat; about 
one-quarter of the bed surface was found in 
The sides and 
end at one corner of the mold were relied on 


this case to answer very well. 


to correctly guide this grid at first; after that 


the slots as formed served in shifting and 


transferring. No photograph of this generally 
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familiar arrangement was taken. Dried sand 
. core rails were then inserted in the slots 
so formed, as can be plainly seen in Fig. 4. 

As the top surface, that at the bottom of the 
mold, was to be very clean, the use of chaplets 
for supporting the pocket cores was tabooed, 
so that the cores had to be hung. The method 
adopted was to place an entire cross row of 
cores, which were of dry sand, with liberal 
cinder and straw pockets to permit compres- 
sion by the expanding metal, on a correctly 
marked-off flat surface, and then to bolt them 
to a couple of old rails of a length enough 
larger than the mold width to ensure the load 
being taken at a safe distance from the edge 
of the mold. The entire row was then trans 





ferred and correctly placed as a unit by the 








traveling crane. Wedges at G were made use FIG. 8 
weights that were finally placed on to take the 
upward pressure of the molten iro1 
The wheel lathe bed, shown in Fig. 5, was 
molded on the Sani veneral plat Ona suit- 
ably prepared cinder bed the frame A, Fig. 6, 
was placed and secured by stakes B. Against 
this frame were set utside cores of green 
ind, made n re | nthe ial way 
loot nd was then 1 in behind 
e cor the re y visible 
( Changes s( widening 
t D, were taken cart y frame 
lk doweled to the 1 nl ! I Ys shows 
the mold after the remo of the frame and 
ready for the inside cores, a number of which 
are shown in place on chaplets in Fig. 8. This 
o shows quite clearly the rectangular cover 





of to get the correct thickness of stock vei 


ically, and short boards laid against each pre 
viously set row of cores ensured this as to the 
web’s thickness The illustration shows two 
sets of cores in place and a third row hanging 
from the crane \ little study of this will 
show better than a page of explanation how 
readily, with picked up pieces that are always 
available, the row of cores can be secured for 
handling without danger of their slipping 
No cope was used for closing in the top, 
but instead dry sand cover-cores E, in the 
shape of short rectangular plates of about 
three inches thickness, were laid over the 


joints, sealed with flour and_= secured bi 








wedging against the rails. The rails them 


selves were admirably adapted to Carry thre FIG, 




















& 











FIG. 10 
cores that take the place of the usual expensive the methods so far described are substantially 
and cumbersome cope. These cover cores art those in use ina few foundries here. The next 
kept in stock in a number of different sizes example, however, shows quite a radical de 


parture from and improvement on the original 
principle The bed, Fig. 9, of a very heavy 


ithe r projectiles will serve as an illustra 


tion 


The general idea of building up the mold on 

















Weights are place d directly on the cover cores 





Except as to the way of supporting and 


placing the cores of the floorplate tirst shown, FIG. 12. 
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The 
rst difference is the preparation of the sides, 
f which the 
rhe left 

various inlays for differences of bed outline at 


i bed prepared in a floor pit is retained 


Fig, 10 shows various stages 


corebox A at the is supplied with 


sides and ends. B is a rack with a planed 
edge strip Br; this is laid into the box with 
the base brought up squarely to the aligning 
bars At of the box, the latter having been all 
hut completely rammed up first. The finished 
ide core C, shown at the right, is dried in its 
the side and 
the floor 
The bed ks 


Kr; as the planed 


recumbent position. In Fig. 11 


end cores are partially set up on 


for the sake of greater clearness 
guides 


is furnished with 


the brought up against 
the 


facilitated 


rack is 
the 


edge of core 


tl correct 
The 
1S provided for by 


B2. Nor 


for, as the 


i¢@ outside edges of guides 
placing of the sides is much 
ready handling of the sides 
P-slotted the 


all 


racks at 


called 


lugs cast on 


is delicate handling at 


ides will stand up against considerable abuse 
The mold will present the appearance of Fig 
12 after all.of the sides and ends have been 
placed 

The next step is the placing of the inner 
ores, shown in lig. 13; these are lined up by 


the innet referred t 
Special 


instead 


edges of the previously 


guide Strips I: prepared on the bed. 


dispensed with, but 


plates are 


cover 





PIG. 13 


were made an integral part of the inner cor¢ 


they were made to serve also for the correct 


spacing of these cores by bringing their edges 


I up against one another. After all cores were 


placed and the whole weighted the mold was 


ready for pouring 


5d 


Krom the length of the description it may 
seem to many that these methods are rather 
complicated, while the contrary is in accord 
with the actual facts, as reflected by a com 


Che 


economies 


costs 


parison of time and 

















IG. 14 
ffected involved not only the foundry, but all 
ontributory department Wi first of 
il. the pattern work is enormously decreased 
a knock-down corebo with a few stop 


piece and inset replace the rather 


ping-oll 


ostly and cumbersome patter Then the 
lifficulty of pattern storage and preservation 
1 creatly le ened: every untortunate incum 
bent of the pattern storehou keepership 
knows full well the trouble of finding house 
room for the big patterns, and of routing them 
ut again after they have beet cessfully 
towed away Phe molder vork vreatly 
simplified and much reduced to its uncet 
taintr and makes less deman m hi kill 
Only in the core room the work in reased., 
but as that involves. the ubstitution of a 


heaper grade of labor for the high-priced 


molder that is not exactly a disadvantage. It 

a matter of record that the work is so sim 
ple that it can be performed by the more in 
telligent foundry helpers fully as well as by 


moldet In the German foundry question 
this was proven until the molders raised the 
int as a strike grievance Che bed last 

own was 17 feet long by 28 inches wide by 


0 inches high and weighed uinds. The 
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floor molders tox boar ] 
1 olders took to hours and the coremakers lines illustrated for the bed of Fig. ¢ it i 
used up so \t the r: rests : : : th: ian 
dig, 5 t the rates ruling in Berlin this mated that the bed of Fig. 9 would hav 
Salil ain decades. Bae en . ee . 5 oul ave re- 
penditure tor wages of $6.85. quired 60 hours’ floor and 4o hours’ core work 
Ny 


By analogy with similar j 
y analogy with similar jobs made along the at a wage cost of $14.75 
Wax mE ) x re 























FIG. 10. 
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That these general principles are not by any 
means confined to castings of straight outlines 
s shown by the large boring mill table of Fig. 
4; this had a diameter of 13 feet 6 inches and 
weighed 22,500 pounds. 

The first step, as shown by Fig. 15, was the 
preparation of a suitable bed in the floor. In 
the center of this there was placed a stiff 
piece of about three-inch rough shafting to 
serve as a guide in placing the circular section 
t, behind which the side walls of the mold were 
rammed up in sections. Next the bottom and 


sides were trued up by a slicking board cen- 


photograph the very economical method of ar- 
ranging for the cores is clear without much 
explanation. Dry sand sections of 60 degrees 
were made up in a corebox and supported by 
the central hub and the outer seat of the mold. 
These cores were made quite deep so that they 
could safely span the distance from center to 
circumference and act as cover cores in place 


of a cope and not require much weighting 


The Burton Stock Car Co. at Wichita, 
Kan., has been purchased by the A. C. Ran- 
dolph Co., of Newton, la., which latter com- 

















tered on the spindle; this board was provided 
with a projection 2 that formed a seat for the 
combined pocket and cover cores. Then there 
was placed over the spindle, see Fig. 16, a print 

Grooves for the reception of the T cores 
were next formed by laying strips in at suitable 
ntervals, and filling up the bed level with their 
The 
fter half the bed had been finished and with 


pper surface photograph was taken 


e strips placed in the third quarter; it would 


ve been better to have used a grid cor 


sponding to about a quarter section in place 
the loose strips. The space left by removal 
the central print I received the hub core 
iown in place in this 


Fig. 17. From same 


17 
pany manufactures threshing machine attach- 
ments. The new company will move to Wich- 
ita and occupy the plant just purchased which 
consists of five buildings ranging in size from 
70x222 feet Soxz50 feet, besides a store 
room and foundry. After being erected the 
buildings were used by the Burton Stock 
Car Co, but after a few years of operation 
the machinery was moved to Chicago and the 
plant has since been idle 

The Dobson Mfg. Co., Rockford, Ill., has 
commenced the erection of a foundry as an 


7 he 


70x 180 feet, fully equipped 


annex to its business, structure will be 


Heretofore the 


company has purchased its c 


astings 
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The New Plant of the Westinghouse Foundry Com- 
pany at Trafford City, Pa. 








At the old station known for many years legheny, Pa. and at Cleveland. The other 
as Stewart on the main line of the Pennsyl- company, producing steam and gas engines, 
vania Railroad, 17 miles east of Pittsburg, and steam-turbines, operated a foundry at its 
1 miles from East Pittsburg, and about own plant, and another in Pittsburg, South 
2'4 miles from Wilmerding, Pa. has Side, which were of generous proportions, but 
sprung into existence within two years a new changes in character as well as in the amount 
industrial town which its” projectors, th: and sizes of products had already crowded 
Westinghouse Companies, have called Traf their capacity. The phenomenal growth of the 
ford City, a name familiar to them from the two enterprises had absorbed all the land in 
fact that they were already in possession of their vicinity available for manufacturing pur- r 
large interest at Manchester, Eng., in a dis- poses, and the nearest procurable property p 
trict known as Trafford Park \ complete which in every way met the requirements of ‘ 
account of the early plans was published in the case was located four miles distant at 
2 : 

i 




















PLANT OF THE WESLINGHOUSE FOUNDRY CO, AT TRAFFORD CITY, PA. 


The iudry, of December, 1902, but the fol- Stewart. Here 600 acres of land was secured 





lowing description of the Westinghouse foun by purchase for the Westinghouse Foundry Co. 


The Locality. 


dry at Trafford City has been brought up to 


date with the finished buildings, and we can 


now present a comprehensive survey of this Che contour of the land, as everywhere in 
immense undertaking Che initial step in the the neighborhood of Pittsburg, 1s hilly and 
project} of this movement was taken early rolling, with lateral streams draining the in 
in 1902, when it became apparent that addition cluded watersheds and flowing into the Al 
il foundry facilities would, in the near future, legheny and Monongahela rivers. One of thes« 
recome perative, owing to the increasing smaller water courses, known locally as Turtl: 
business f the two great manufacturing en Creek, winds through the site of Trafford Cit 
terprises at East Pittsburg, viz.: the West having in past ages, when it could boast of 
nghouse Electric & Manufacturing Co. and = more majesty than it now possesses, wort 
he Westinghouse Machine Co. The product down the land where it was softest and left 
of the former consists of electric machinery it at this place with a slope composed of sev 


and appurtenances, and the iron castings had eral terraced levels, and taking advantage of 
been supplied from foundries located at Al this natural arrangement, the Westinghous« 
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foundry Co. has established its plant on the 
west level on the same grade as the main 
racks of the which 


iss adjacent to the site and connect with it, 


Pennsylvania Railroad, 
us obtaining convenient facilities for the im 


rtation of raw materials without unneces 
handling. 

On the several terraces, rising in front of the 

shielded 


ppearance by the ample foliage of large and 


dry, yet from its obtrusive 


too 


ndsome trees, lies the town proper, enjoying 


natural advantage that can be desired, 





especially constructed for the purpose, makes 
its terminal by a loop through the 
Another 


city streets. 


trolley line enters the city from 


Greensburg, 13 miles to the east 


The Foundry Site. 


Che site selected by the Westinghouse Foun- 
a bend of 


reversed |? 


dry Co. for its plant is formed by 


lurtle Creek in the shape of a 


and consists of about 130 acres in area of level 


bottom land. Here is sufficient room to pro- 


vide for the present buildings, in- 


foundry 














UNDRY SHOWING 


CIRCULAI 


UARE MOLDING PII 


from the 


a sanitary standpoint and 


beauty of its surroundings Chis 


sufficiently remote from the manu 


ing environs of Pittsburg escape thi 


smoke which envelops the latter, and 


account, if for no other, should be 


iting to the home seeker. The subur 


service of the Pennsylvania Railroad 


‘ess to Stewart by a run of 


about 40 


utes from the Union Station in 


Pittsburg trolley 


Pittsburg 


system, by an ap- 


ver a steel viaduct tooo feet long, 


WITHE PERM 





FOR CORLISS ENGINI *UIDI MOLDs, AND 


\NENT DRA FOR ENGINE BED LAT 


uding the iron foundry, the brass foundry, 
he pattern shop, pattern building, and power 
suse, all of which are now completed, and 
afford room for the future construction of 
idditional manufacturing plants equal to the 


ombined capacity of all the plants now located 


in the Turtle Creek Valley 


Railroad Connections and Facilities for Handling 
Materials. 


[he site is connected with the main line of 


the Pennsylvania Railroad by _ the lurtle 
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Creek Valley branch of the latter, thus 


viding a link with the outside world as an in- 


pro- 


let for supplies. As an outlet for product, a 


single-track railroad of standard gauge and 


of the very heaviest type of construction has 
connecting the 


been built 


East 


foundry site with 


Pittsburg, at which point the castings 
will be delivered for machine finishing at the 


This 


Westinghouse Companies 


plants of the Westinghouse Companies 


road, built by the 
and named the Westinghouse Interworks Rail- 
road, intersects the town of Wilmerding sit- 
uated about half way between Trafford City 


and East Pittsburg, where the great works of 


the Westinghouse Air Brake Co. are located. 
The terminal of this road at Trafford City 
































roof a machine shop as well as a power plant, 
The build- 
ing is of steel and brick construction, on con 
crete foundations, and with steel trussed rooi 


is 320 feet long by 56 feet wide. 


covered with slate. The chimney is of Cus 


todis construction, seven feet inside diamete 


and 175 feet high. 


This building contains an engine room 


the center, with a boiler room at the rear 
the repair machine shop connecting at the 
front. At the rear of the boiler room is 


pump room containing the fire service pump 


and those for serving the hydraulic hoists 
both of which are connected with the cit) 
water main and with a reservoir in Turtle 


Creek, and back of this room is the locom 











SIDE BAY OF FOUNDRY FOR LIGHT WORK. AIR FURNACES IN BACKGROUND. 
has been amplified by a system of tracks con- tive room with provision for housing 
necting with the Pennsylvania Railroad. This two locomotives required for shifting pu: 


terminal system comprises a railroad yard for 
storage purposes, connected by suitable switch 


es and turnouts with each building and equip 


ped with a system of overhead cranes for 


handling the heavy and bulky materials used 


in the operation of the plant. A narrow gauge 


industrial railway, operated by ten-ton locomo 
tives storage batteries, 


impelled by electric 


serves as an adjunct to the main system of 


railways in transporting about the yards and 
buildings the lighter and smaller supplies and 
accessories to the foundry service. 

The Power House. 


The power house, which includes under its 


poses about the plant. 


The Power Plant. 
The boiler plant at present consists of tw 
Babcock & Wilcox 


ple space remaining for the accommodation 


5,000-h. p. boilers, am 


double this equipment when the future growt 


of the foundry plant will require it. Thes 


are supplied with Roney automatic stoker 


operated by standard Westinghouse engine 


and fuel in the shape of coal slack comiu 
from local mines at the terminal of Turt 
Creek Railroad is furnished to them  frot 


steel hoppers overhead, to which it is carri 
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a “Link Belt” conveyor from a 100-ton 
torage pit outside of the building, into which 
he coal cars dump their contents while run- 
ing over it. 

The engine room is sufficiently large to ac 
ymodate two horizontal cross-compound 
‘orliss steam engines of the Westinghouse 
ype, having a capacity of 1,000 h. p. One of 
ese only is at present required and is al 
ady installed and coupled direct to a 600-k 

a. c., three-phase electric generator. <A 
ertical gas engine of the Westinghouse type, 
iving a capacity of 1 


75 h. p., is also in place 


and power conduits and the piping for steam, 
air and water. 


The Machine Shop. 


Chis room is equipped with lath 


ies, planers, 
drill presses, and pipe threading and cutting 
tools, and such other appliances as would be 
required in the maintenance of a plant of this 
character. They are operated by an electric 
motor. 
The Pattern Shop and Storage Building. 
This building, located at the extreme south- 


ng by 80 


ern portion of the site, is 605 feet 

















we 
— 






a 


> E's 
aes 
. 
Pon 


+ 


ses 
es 
—_ 





a 





ry 
od 






Ang tale ee 
- 


> 
% 


| > 
Ne 4! 
a, 
- ui 
ws 






ee” ER OPA 


4m 
:. E bce 
het ¥ 


ae 


i 
+ 


cies 





rOCKYARD WITH 50-TON TRAVELING CRANE. 


AND X IS CHARGING 


d is direct connected to a 120-k. w., a. ¢. 
d. ¢. generator. This engine draws its sup- 
ly of gas from a well 1900 feet deep, drilled 
n the property adjacent to the buildings. 
The electric current from the steam driven 
plant is used during the day for operating the 
ranes and other power motors about the foun 
Iry, and for such are and incandescent lighting 
f buildings as may be necessary during the day 
me. The current from the gas engine plant 

used for such lighting and power as is re 
uired at night only. An underground tunnel 
x feet square, thoroughly water proofed, con- 
nects the power house with the other build- 
ngs, and in this are installed all electric light 


O IS PLATFORM LEADING TO CUPOLA CHARGING FLOOR 
DOOR OF AIR FURNACES. 


feet wide. The foundation is of concrete and 
the superstructure of brick and _ steel, with 
floors of slow burning mill construction. The 
pattern shop occupies 160 feet of th: north 
end and is two stories high lhe floor of the 


s suspended from the roof 


second story 1 

trusses to free the first story from columns, thus 
providing ample space for handling large pat- 
terns which will be made there Adequate 
facilities have been supplied for the kiln dry- 
ing and storing of wood and for the handling 
of the latter and the manipulation of patterns. 
The building is equipped with hydraulic ele- 
vators of ample size. This shop is supplied 


with a most complete equipment of tools 
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and appliances for wood working. The win- the pipes. Risers tor hose connections art 
dows and skylights have been made large to supplied for additional fire protection 
admit plenty of light. Artificial illumination \mple elevator facilities have been provide 
of the most approved character has been sup for handling patterns, and a system ot } 
plied, whereby the general lighting of the each containing several tiers of shelving sul 
building is accomplished by are lamps and the divided into sections, has been installed + 
direct illumination of the tools and work is each floor for the storage of those of tl 
effected by means of Nernst lamps. In smaller sizes. A system of marking and re 
winter a mean temperature of between 50 and cording the patterns by the number of ra 
60 degrees F. is preserved by means of a hot tier and section to which they have been 
air system of heating, the air being forced signed secures their permanent location 


by rotary fans through coils heated by eithet _— 
a rae Oe ‘a The Foundry Building. 
exhaust or live steam furnished from th 

power house \mple lavatories and toilet con The first building for foundry purpose 


veniences are supplied on each floor, and in’ which is now erected and in operation, a 
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FRAVELING JIB CRANES. 


every way the comfort of the employes has joins the pattern shop, with a space o1 
been studied feet between them. It is of brick and _ ste 
The remaining portion of this building, construction on concrete foundations, and 
which is devoted to che storage of patterns, has 612 feet long by 184 feet wide. The walls 
three floors, the two upper ones being divided are 36 feet high at eaves and 80 feet at peal 
by interior fire walls into three separate com- It is divided transversely into three bays, tl 

partments rhe floors themseives are of 3 center bay being 80 feet wide and those 

inch yellow pine covered by one thickness of either side 50 feet 6 inches wide. These bays 
maple flooring. The roof purlins are steel are traversed by traveling cranes, the cente 
I-beams spaced 8 feet center to center and having one of one-hundred tons and two 

covered with 3-inch roof sheeting and slate. sixty-tons capacity, all of the Sellers tw: 
\utomatic sprinklers are installed through trolley type, and each of the side bays has thre 
out this building, and the system of hot air of the Mongan type of twenty tons capacit 


heating previously referred to keeps a mean each. The center bay has in addition on eithe 


temperature above 35 degrees F. in zero side special runways underneath those for 


’ 
+ 


weather, to prevent freezing of the water in cranes just mentioned, and these accomm 
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date four traveling jib cranes, two on each 
runway. These cranes reach out into the 
center bay about 35 feet, and as the largest 
molds will always be arranged close to the 
side posts they are thus intended to handle 
all the work of setting and drawing patterns, 
setting cores, and ir fact are capable of do- 
ing all the work of the foundry except that 
of the very heaviest nature. A track from 
the main railroad system runs through each 
end of the building to co-operate with the 
larger cranes in the transportation of material 
» and from the foundry, and the narrow gauge 
railroad traverses the side bays from end to 
end and works conjointly with the smaller 


cranes. 


At the side of the building is a space 100 


form by means of the yard crane. All of the 
cupola charges will be made up and weighed 
in the yard while a coke bin has been provided 
on the charging floor with a capacity of 350 
tons. The melting equipment consists of 
three cupola furnaces of 18 tons capacity per 
hour each and two air furnaces each of 30- 
tons capacity placed close by. The air fur- 
naces are supplied from the yard by means of 
a charging apparatus. One of the furnaces 
has two taps so that the metal may be run sim- 


ultaneously or as required into ladles in pits 
located both in front and on the side of the 
furnace. As it 1s not uncommon practice in 
foundry work to hold molten metal for three 
hours or more, it would easily be possible 


here to pour a casting of two hundred tons in 









































TRAVELING 


feet wide which serves as a storage yard for 
flasks and heavy apparatus connected with the 
foundry operations. In the center of this yard 
also is stored the fuel and raw material for 
charging the melting furnaces. To serve the 
yard, runways are provided and equipped with 
a Sellers double trolley traveling crane of 


50 tons capacity. 
The Melting Department. 


At the middle of the north bay is located 
an elevated charging platform to which the 
raw material is raised on lifts operated by 
hydraulic pewer supplied from the power plant. 
The material can also be raised to this plat- 


JIB CRANE. 


weight, should such a requirement ever be 
made. By the use of the air furnace method 
of melting iron, metal 50 percent stronger 
than that obtained from the cupola may be ob- 
tained, so that all large and important castings 
are usually made of the former metal. Across 
the building and opposite the melting plant 
are the core ovens The two ovens are each 
divided into six compartments, one 18 feet 
by 18 feet and two 11 feet by 16 feet for the 
large cores, anc jl 1d two § 
feet by 18 feet for the smaller cores All of 
the compartments are equipped with Kinnear 


rolling doors. ‘fhe core department is located 


11) tile space 120 teet by 60 fteet etween the 
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building can accommodate 


_ 


about twenty brass molders. 


The Sand House. 
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This building is of wooden 
fraine construction, 34 feet 
wide by 128 feet long, located 
adjacent to the foundry build 
ing. It is paralleled by a track 
of the 


for receiving the sand, and a 


main railroad system 


track of the narrow gauge rail 
way leads into the building to 
receive the sand from the mix 


ers for the foundry. 


The Laboratory and Lavatory 
Building. 





DRIVING MECHANISM OF ‘TRAVELING JIB 


} 


two ovens. The ovens can be heated by coke 


or natural gas, as may be deemed expedient. 
The Heating System. 

Rotary blowers are placed on platforms under 
the roof and operated by two-speed motors. 
These blowers force air through coils heated by 
the 
plant, and, by means of ducts, properly distribute 
heat 


either live or exhaust steam from power 


throughout the building at a minimum 
temperature in zero weather of 50 degrees F. 
The automatic sprinkler system is installed 
and adjusted to operate at varying tempera- 
tures according ‘to the nature of the work in 
different localities. 
The Office and Brass Foundry Building. 
Close to the viaduct and adjacent to the 
main approach to the foundry buildings is lo- 
cated a brick building of two 


stories in height in front, which 


part is occupied on the first 
floor by the business office of 
the Westinghouse Machine 
Co.’s foundry department, and 
the superintendent and _ his 
staff. The second floor is used 


as a drafting room. The rear 


f this building, from which 


the floor of the second story 


has been omitted, serves as the 


brass foundry 








[his room is 40 
feet by 80 feet in size and con- 


tains six pit furnaces, together 


CRANE, 





In the space between the pat- 
tern storage building and foun- 
dry is a two-story building 
34 feet by 60 feet, of brick and steel construc- 
tion. The rear of the upper tioor of this 
building is equipped as a chemical laboratory, 
and the front part is devoted to offices for 
the foremen of the foundry. Intermediate be- 
tween the front and rear are quarters for the 
janitor and a room for first aid to the injured. 
The lower floor is devoted to lavatories. It 
is equipped with the best modern outfit of 
wash-basins, shower baths, and closets, and is 
so arranged that each employe is supplied 
with an individual locker. wy isolating this 
building for its specific purposes, the foundry 
buildings can be kept in the very best sanitary 
condition and attendants insure the safe keep- 
ing of the clothing and property of the em- 
ployes during their hours of service. The total 








with the usual. accessories of a 


modern brass foundry. This 


GAS ENGINE SIDE OF POWER HOUSE. 
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which _ this 
foundry is prepared to employ 
in normal times, in all the 
varied occupations incident to 


number of men 


its operation, is about 600. In 
busy times, however, as many 
as 1000 


men can be readily 


iccommodated through the 
facilities for expansion that 
have been provided. 

In the preparation of the de 
ign, construction and = equip- 


ment of this which 





foundry, 
was carried out under the direc 
tion and supervision of the 
Westinghouse Machine Co., of 


East Pittsburg, a most com- 
plete study of the great foun 
dries of the world was made 
and the best features of all are 
here embodied, so that the ar- 


rangement as 





here shown 
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represents the most approved 


characteristics of modern foun- ONE 0 


dry practice 


The Industrial Town. 
On the second grade of the slope, and 25 


st 


teet above the viaduct, stands Trafford Inn 
This building is centrally located at a junction 
f two of the principal streets, and is designed 
to fulfill not only the requirements of a first 
‘lass hostelry, but recognizing the desire of 
the members of the community for amusement 
to supply also many of the reatures of a Casino 
By according these dual functions to one 
building it becomes the central feature of the 
community and, having this idea in mind, it 
1as been very strongly and handsomely con- 
structed of pressed brick with stone trimmings 
It is of a size sufficient to accommodate 75 
guests, the idea being to provide for the well 
paid employes of the foundry who have no 
families such accommodations 
s will render occupation at the Trafford plant 


1ost desirable 


comforts and 


This scheme is really an ex- 
ertinent in sociology, the rates charged being 
uch as are not expected to vield any profit. 
le rooms are arranged singly and in suites 


ith convenient bath room and toilet conven- 


nees. The interior finish of the rooms is 
uch that they can be made attractive with 
ry little embellishment, and the lighting and 
ating facilities, furnished from the main 
wer plant of the foundry, aid in making 
ese accommodations comfortable. A large 


tHE ENCLOSED CUPOLAS WITH TWO SPOUTS 


reading room on the first floor adjoins the 


dining room, and these two rooms, by being 
thrown together, can be used for meetings and 
entertainments. The basement is devoted to a 
billiard room, bowling alleys, etc 

On the same level is a row of eleven brick 
apartment buildings two stories high with 
flats to accommodate one family each. 

On the next two upper levels, 75 and 100 
feet above the lower level respectively, there 
have been erected, with tasteful arrangement 
as to difference in 


fifty 


type of architecture and 


finish, houses cf brick and stone con- 


struction. These houses vary in size from six 


to nine rooms for families of average size. 


and cosy homes for families of average size 


Each of these houses occupies a lot with 30 


feet frontage and an average depth of 100 
feet, thus having ample space about it for light 
and air, and affording a small front yard with 


plenty of room in the rear The rental and 


purchase prices of these houses and lots have 


been based on the cost of building in large 


numbers at one time without profit to the 


projectors, thus placing them within the range 


of the employes with the idea of inducing 


them to live adjacent to the plant 
The city site has been laid out into 2000 


building lots and space has been left for sev- 


, 11 
thi 
ir { CKIV 


eral parks, all of which wooded 
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AIR FURNACE WITH TWO TAPS. X INDICATES TAP USED IN RUNNING METAL INTO PIT X, O INDICAT- 
NG TAP FOR POURING METAL INTO LADLE IN PIT O BY MEANS OF A RUNNER. 

The principal business streets and a portion with natural gas available for illumination 

of the residence streets are paved with brick and heating purposes 

with curbed flagstone sidewalks. The Phil James Stewart & Co., of Pittsburg, who 

adelphia Co., of Pittsburg, has piped the town have constructed many of the buildings of the 

















RACKS ON THIRD FLOOR OF PATTERN STORAGE BUILDING 
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irious Westinghouse Companies, have been 
he general contractors 
The projectors of the 


town site enterprise 


iave placed their interests in the hands of the 
Real Estate Trust Co., of Pittsburg, and under 


their supervision restrictions have been placed 


m the sales of property, so that buyers are 
required to conform to definite regulations 
as to character and cost of buildings. No 


liquor of a spirituous nature can be sold within 
he city limits. 


AUSTRALIAN FOUNDRY EXPERIENCE. 


BY JAMES MUSGROVE. 
Numerous descriptions and illustrations of 


e gigantic and highly equipped home fou 
lries have appeared in your journal and I have 


ought a few details of a small 


concern 1 
farming district of Victoria, Australia, 
might by way of change. be of interest to your 


eaders 
At the present time the agricultural imple 
ent and machine business of Australia bids 
fair to pass into the hands of Americans, and 
inless greater energy, greater skill and above 
greater exercise of the inventive facult 
is developed, the local manufacturer will be 


extinguished—even now the only lines where 


m 
the Americans have not secured a_ foothold 
re those which by virtue of local inventive 
talent have grown up as Australian special 


es 


Thirty or forty vears ago things were ver) 


lifferent. Then everything the farmer need 


ive perhaps portable engines and threshers, 
was supplied, and fairly well supplied, by the 
local maker and it was then that I as a youth 
with little training and no 


capital, save a 


trong liking for mechanics, commenced my 


ireer. Starting with a small force and self 
made bellows and by the exercise of industry 
and ingenuity I soon found ample employmen 
n the construction of drays, horse rakes, har 
rows, field and stack elevators and such work 
But my ambition lay more in the direction of 
achinery, and it was a red letter day when 
found myself the proud owner of a six-inch, 
elf-acting and screw cutting lathe. This en- 
bled me to strike out in a new line, the man- 
facture and repairing of mowing machines, 
nd subsequently the construction of broadcast 
with these 
invented and patented an idea which for a 


wing machines. In connection 
me gave me a monopoly in that special line 


\lthough I had no foundry experience, at an 


early stage | decided to do my own casting 
and erected small cupola furnace with fan 
driven by horsepower which did fair service 
fo1 s¢ veral years \s business OTeW the first 


crude sheds gave way to better housing and 


the horsepower to a three-horsepower steam 
engine of novel design made in the shop—and 
the final outcome is the workshop of which | 


send you front and rear views 


I will now describe a few points of my 
foundry practice. | only watel his depart 
ment a limited time each year and then man 
ned it with my general employes who like my- 
self were trained to work at all branches. 
\s a consequence the molding skill I had at 


my disposal was not of the highest order, and 








ES MUSGROVI 

I soon felt that a mechanical levice to take 
he place of that skill, would be of great value 
something that would insure ‘lean and 

proper partings; that would give runners of 

the right size and best position, and which 


above all would insure a_ perfect 


draw to the pattern. With this obj 


vears ago | 


mechanical 
‘t, about ten 
worked out a system of molding 
which, strange to say, is almost identical with 
the one described in your issue of February last 
as being in use at the great 


re works of the 
Siemens & 


Halske Co, at Berlin. There is 


nothing original in the principles of the s 


\< 
D 
f 


tem. In fact, it is simply ‘ombination of 


two systems devised and worked out in Eng- 


nd mor 
t l 


ore than a quarter of a century ago, 
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THE GREFENVALE 


namely “Jobson blocks,” described in the fifth 


division of Spon’s “Dictionary of Engineer- 


ing” and Woolnouch & Dehne’s 
chine 


molding ma 


described in  Spretson’s “Casting and 
Founding.” 

As worked out by myself tle machine con- 
sists of a base plate with two vertical hollow 
pillars bolted at ends. Inside these pillars are 
accurately fitted standards made to rise and 
fall nine upper half of these 
standards is turned to fit the hand at pillars 
and the bottom half is square with rack teeth 


These racks gear with two 


inches The 


cut on one side. 
small pinions keyed on a cross shaft which is 
turned by a side lever and thus raises and 
lowers the standards. On the top of each 
standard is fitted a bearing to take the trun- 
nions of the pattern block frames. The 
these 


the place of the 


frames for 
usual match plate) are cast 
with the ad 


from the molding box patterns, 


IMPLEMENT AND MACHINE 


pattern blocks (which take 





WORKS. 


dition of a strong central rib and trunnions 
these being turned 
The boxes as 
frames are planed on edge and 
the pin holes are 


on each end trunnions 
to fit the 


well as the 


standard bearings. 


drilled and sockets tapped 
with a jig so as to secure absolute fit and 
interchangeability. 

The pattern blocks are prepared as follows: 
The patterns are carefully arranged and bed- 
ded in the drag, the parting nicely smoothed 
and the runners cut with judgment. The pat 
the block 
with plaster of 
When 


set the patterns are removed, the plaster face 


terns are then brushed over with oil; 
frame is put on and filled 
paris mixed to the right consistency. 
smoothed of all sand, surface-dried and var- 
nished with shellac. If there are core prints 
or sharp projections in the cope part of pat 
terns I mold these projections and cast them 
in white with bent rods 
them in the 


metal staples or 


mounted. to afterwards secure 








REAR VIEW OF GREENVALE FOUNDRY. 
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plaster. These parts after being filed and pol 


their drag 


pattern block, the latter being previously well 


ished are put in places in the 
led, the cope frame put on and also fitted 
with plaster. When set and removed it will 


bring with it the metal portion, forming a 
‘omposite but solid cope pattern block. The 
blocks are then well dried and varnished; the 
patterns are put in place in the drag block 
ind secured with screw wires passing through 


When 


they are ready for molding. 


the plaster. placed on the machines 

As will be seen from the cut I use the ma- 
chines in pairs so as to complete the boxes 
it once. The procedure is as follows: The 
molding box is placed on blocks and clamped, 
sand filled in, rammed and strickled off level 
with boxes (gate pins are cut just the depth 
of box). The whole is then turned over on 
the trunnions and lowered onto the table of 
screws in then 


machine. Set bearings are 


tightened, trunnions rapped a_ little with 
wooden mallet, clamps released and then thx 
pattern block is lifted by depressing the lever, 
suring an absolutely perfect draw. The box 
then drawn out on the table which runs on 
side ends, dusted and removed to the floor 


In the cut the parts of plaster blocks are 
shown with the respective molded boxes be- 
ow. This particular block carries no less than 
15 separate patterns and is provided with whirl- 
ing gates. I have never been able to get the 
phenomenal results recorded in the journals, 
double the 


but these machines 


output 
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MOLDING MACHINES. 


1 


hand molding and give better results 


They 
deal particularly well with patterns having ir- 


regular partings and with bevel wheels and 


pinions. There is one feature I have noticed 


in machine molding To get the best result 
; 


the pattern block should be slightly higher in 


temperature than the molding sand. If lower 


in temperature moisture condenses, and clog- 


Ss 


ging sets in, giving trouble in brushing and 


cleaning 


patterns. If the mold is too hot 


the sand crumbles, but there is a certain dif- 
ference, about ten degrees, where there is no 


adhesion and the results are perfect 


The other cut shows my cupola which is 


18 inches internal diameter, 18 inches to center 
of tuyeres and 8 feet to charging door. I see 


notably Ed- 


some of the American experts, 


ward Kirk, advocate very low tuyeres, even 
lower than 6 inches. This is not in accord- 
ance with my judgment. I find 18 inches none 
too much to collect and mix metal and even at 
that have had the misfortune on more than 
overflow into the 
tuyeres. In the cut of the 


one occasion to have an 


furnace will be 


seen the ladles which I have introduced to 


show the skimming spouts I use. These have 
before in The Foundry. A 
piece of flat bar is bolted across the ladle 


a little distance in front of the lip and to this 


been advocated 


bar is riveted a sheet iron carrier as guard, 
pierced with large holes and depending some 
distance into the ladle. In daubing the ladle 
the material is pressed on each side of this 


support and formed so as to give a suitable 
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pouring spout between it and the lip. fh 
practice this takes little more time than daub- 
ing the plain ladle. I can vouch for the effi- 
ciency of this spout, having used it for several 
years It gives no trouble; no skimmer 

needed to attend the ladle and get in the way 
In pouring, the metal is taken as it should 
be from the bottom and the slag is retained on 


the surface to the last. In conclusion, 


would say to American founders, Try It. 


A FOUNDRY PURCHASE SYSTEM. 


BY R. W. MACDOWELL. 
Considerable money can be saved, and mucl 


unnecessary waste of time avoided in_ the 


foundry business as well as any 
by a first-class and well regulated purchase 


system. In a system of this kind it is neces 


sary to hav First, an accurate and reliab! 
method of recording and keeping track of 
quotations This must be in such shape as 
i 


to allow quick reference Second, a simple 


order system Third, a way of 


accounting for purchases which will show 


everything bought 


Guring certain periods in 
compact form, and can be operated without 
a great amount of clerical work or bookkeep 


} 


ing he system described below fills our re 


quirements in an entirely satisfactory manner, 


and could no doubt be adapted advanta 


geously to other foundries that are in need of 
something of this kind, ‘The first part we 
will take up will be 
QUOTATIONS, CATALOGUES, ETC. 
Che card index is the most satisfactory way 


of keeping quotations that we have tried, 


on account of the ease of reference, lack of 














FORM I. 


unnecessary space and the fact that everything 
For our 
purpose we use a 4x6 card like Form 1. On 


can be indexed after one’s own ideas. 


this card we record each quotation as _ it 


other line, 


comes in, using a different card for each ar- 


ticle or kind of material, but recording all quo- 


tations on the same kind of goods on the 


same card In the illustration given there 


two quotations on molding sand, and all 





Date Name No. SUB.ECT 


FORM 2. 


uture quotations on molding sand would be 
made out on this card until it is filled up, 
when another would be made out. A deliv- 
ered price is marked on the card with the 
abbreviation “Del'd,” and others are marked 
eo. B* 


11 
] 


cally, the tag on the card making it a very 


[These cards are filed alphabeti 


easy matter to refer to prices on any kind of 
goods. In case it is necessary to order any 
which we have no quotations we 


goods on 
write for prices if the material is not needed 
immediately, but there are times when some 
thing is needed on a rush order and is ordered 


This 


happen, 


by wire without first getting prices. 


seldom happens, but when it does 
the prices are entered on one of the cards as 
soon as the invoice arrives, as it is the aim 
to have prices on all material used, where they 
can be referred to before placing any orders 
This method makes it an easy matter to check 
off the prices of goods when the bill arrives 

\ great many of our orders are placed after 
the goods desired are selected from the cata 
logues of the various dealers, so we file all 
such books carefully, and in the easiest way 
to refer to them. At present we are using 
a twelve drawer section in a Globe cabinet, 
the drawers being different sizes to fit vari 
ous styles of catalogues. The drawers ar: 





A ee 














be 
ip, 














“TRE FOUNDRY 


ered trom 1 to 12, and each one bears a 
ibel designating the contents \s soon as 
‘atalogue 1s received we take the card 
own in Form 2 which 1s an index to the 


FORM 3 


be Ai k 


and 


rawer in which we wish to file the 


each drawer is indexed in this way) 


number it, using the next number in order on 
the card We then make out another card 
Form 3) which is tiled alphabetically, and 
he catalogue placed in its proper drawer 


In this way it is easily seen that if the cata 
gue of the Berg Mining Co. was required 
it would take very little time to look in the 


and tind that the book 
Was No. 6 in 


rd index In question 


drawer 7, and immediately get 


he next part of the system refers to 
THE ORDERS 


Order forms are in two styles. For local 


requisitions we use an ordinary duplicate order 
hook which is too well known to need descrip 


For general orders which almost al 


tion 


ways have to be placed outside we use Form 


4. This is made out in four copies, the first 


being the order proper. which goes to the firm 


from whom we are getting the goods, the 


next two go to the receiving department, anc 
the last is the office copy 

The order proper is shown in Form 4 and 
the other copies which are of the same general 
forms for the 


ype are manifolded The 


receiving department have at the 


the sheet: 


Checked by 


The remaining copy for the office has in 


stead of the above, the following: 


f< ot ( yf 


> 


lhe price is noted 


othice copies ile 


torm a 


are reé ferred to each day, al 


ver until it is made go 
hecked by the writet 1S 


then 


and 1s 


permanent rec 


turned overt 


order 1s 


g department 


we wish them 


in a binder 
| | ese copies 


LOK ids are too 


ng delayed a letter is writ concerning 
hen Were our business extensive enough 
) Warrant it we would ike it a card when 
ver we se in order, file ically, 
d follow up the order in t way, but as we 
» not ve many ord ye time we 
gard this as hardly ecess When ma- 
1 ! es, it is O.K.’d he receiving 
epart ent ind the p to the ot 
, Notations are then 1 the office 
pr 1 the goods re ( the rec 
rds desc bed 1 1 t Perpetua 
) tories If there is ge or any 
neg else wrong w the ¢g Is etter 1s 
wm N : 
wi ras te we wma 
te KEYSTONE FOUNDRY COMPANY 
. 1 ¢ May ! 
io  & 
irg, Pa 
\ a Na I 
~ . i a N 
Y 
~ } 
ivel rate of 
Pi b. Pittsburg 
4 
KEYST RY (PANY 
Shiy mB. F. ¢ Siding 
Uniontown, Pa 
i ».B YOUr Works. Pack Send I 
s Ga Shipy N Allow Pack 
( is N i N i bh 
LIVER \ MATERIAL W t 4 W TI LY SIGNED 
The Found 
FORM 4. 
written concerning it, and der is held 


[he invoice is 
as it comes 


he clerk who 
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FROM 


—— - = == 


SHIPPER 


tATERIAL NITIAL 


FORM 


O.K.’s the material, and is then placed on a 
file to be vouchered at the end of the month. 
The 


quotation cards are of great use in 


‘ + 
KEYSTONE FOUNDRY COMPANY 
UNIONTOWN, Pa, 
Ke kk 
MISTRI TiON 
Paid 7 
By as in. nn Se 
aad = The Foundry 
FORM 6. 


: ‘THE FOUNDRY 


ORDER 
AMOUNT 
190 
CONTENTS OF CAR __ | _ GENERA 


IKER SHIPPERS WT. [ACTUAL WT FRERENCE PREICHT NO. [RAILKOA 


5. 


checking the prices, as without them it would 
either be necessary to go through a number 
of letters or books, or to depend on the mem- 


ory of some of the office force, which is a 


rather dangerous habit. Sometimes only a 


part of an order comes in at a time, especially 
an order for iron, sand, etc., and in this case 
similar to Form 5, and 


a sheet is made out 


all shipments are entered up on 
This 


enables us to check the order correctly and 


subsequent 
this sheet until the order is completed 


to prevent any mistakes of the shippers. As 
these sheets are only for keeping track of in- 
complete orders, they are destroyed as soon 
as the order is completed. This form is use- 


ful in such cases as an order of scrap iron 
for say 200 tons which has been placed at a 
lower figure than the present market price 
\fter the dealer has shipped a few cars, and 
the price has risen, he often does not wish 
to fill the balance of the order, and relies on 
your looseness in this respect to try to make 


This 


where he is 


you believe that the order is complete. 


sheet enables you to show him 
wrong. 
The next part of this comprises 


Vouchers, Charges and Accounting 


At the end of each month the invoices are 


system 


all taken from the file and vouchers are made 


out for them. When an invoice comes in it 


is stamped as shown below and _ checked 
| RECEIVED NO. 
|MATERIAL 0. K, Sih Rilo : | 
PRICES 0. K EXTEN 0. K. | 


| 
7 





| | 
| 
e i 
See! 


DISPOSITION. 


gg 
j 
| 





The Foundry 
RUBBER STAMP FOR VOUCHERS. 
Space is 
Form 6, for 


described. 
voucher, 


as previously pro- 


dis- 


vided on the 
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tribution, and whatever distribution is marked 
The de- 
partments are Foundry, Machine Shop, Pat- 
tern Shop and Office. 


on the invoice goes on the voucher. 


Each of these depart- 
ments is charged with any material used in 
them, all repairs, and all labor in them. The 
voucher is the ordinary voucher form, so only 
the distribution is shown. 

After the made out and 
O.K.’d they are entered in a purchase book, 
Form 7, and are then 


vouchers are 


filed away until time 
The 


made and run very much on the order of an 


for their payment. purchase book is 
extra column journal and saves considerable 
work, no posting being necessary unless for 
such items as will not go in the regular col- 
umns, such as a bill for hauling, as illustrated, 


ind the posting of the footings of the special 


PURCHASES FOR MONT! 








more ta- 
We also 
when the 
amount of the material on hand is at a cer- 


ter deliveries in this way besides 
vorable terms and less bookkeeping. 
endeavor to 


place our orders 


tain point, so that we are’in no danger of 
running out of this material. Our stock rec- 
ord cards and sheets enable us to keep track 
of this nicely, and we have little trouble from 


being held up from want of material 


Worthington 


now being built to take 


The new plant of the 
Works, Newark, N. J., 


the place of the 


Pump 
industries at Elizabeth and 
Brooklyn, is well advanced in construction 


but it will be a year before the shops are 
ld 


ready for operation. The buildings cover 30 
acres. The main foundry will be 600x141 feet. 


Che walls of the main machine shop, which 
I 
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olumns at the end of each month No ac 


counts are run with parties from whom we 


uy, except the vouchers, and the amount of 
inpaid vouchers must agree with the balance 
f the “Accounts 
edger. 


Payable” account in the 
We think this method vastly superior 
the old style of journalizing the invoices, 
is everything is distributed in its proper col- 
imn at the time of entry, and the posting i 
imited to nine or ten postings once a month 
In addition it is quite convenient to be able 
tell at a glance just what the purchases 
r any department are amounting to for the 
nonth. 
We endeavor as nearly as possible to pur- 
hase supplies of the same kind from one con- 
ern when prices are the same. We get bet- 
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FORM 7 


/ 


will be [,00OX123 feet, are up nearly to the roof 
The high erecting shop, four stories, is 150x 
124 feet, while 


the ordinary erecting shop is 


600x123 feet. Next to the machine shop, and 
separated from it by a space of 100 feet, is 
[ be a 
shop 
10x66 feet and a cleaning shop 200x60 feet. 


The Works Co., Galena, IIL, 


has decided to increase its capital to $20,000. 


the four-story paitern shop here will 


i 
power house, 174x118 feet, a machine 


Galena Iron 
It is the intention of the company to secure 
larger quarters. A foundry with ample cast- 


ing room will be established in connection 


with the machine works. A building formerly 
used as a packing plant has been purchased 
and will be for the 


improved and repaired 


use of the purchasing company 








A FOUNDRY SCHOOL. 


BY PAUL R. RAMP. 


[ have been very much interested in all that 


has been said and written about a foundry 
school, and wish to state that while in charge 
of the American Locomotive Co.’s foundry, at 


Schenectady, N. Y., | 


sstablishing a foundry school for the appren 


had the pleasure of 


ice boys, which, if followed up, would do 
much toward creating an ambition in many 
young men to become foremen and managers 
in the foundry business. My method of teach- 


ing was a series of lessons. The first lessons 


vere very simple. For instance, Lesson 1, en 

tled “Setting Gaggers,” and Lesson 2, entitled 

“Setting or Cutting Gates,” are given below: 
LESSON I SETTING GAGGERS 


Place the gagger up against the 


as shown in Fig. 1 


snug 


2. Do not put too much clay wash on gag 


gers. Clay wash should be mixed for this 
rpose just thick enough to make the sand 
ck to the gaggers. When too much clay 


Setting Gagers. 
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The Fowadry 
The Improper Method. 


FIGS. I AND 2. 


\ S 1S 


used the sand under the gagger be 
‘omes very damp and the iron cuts the mold at 
this point and makes a dirty casting. 

Do not allow the gaggers to stick up 
the top of the flask, as shown in Fig 
2—letter A—as there is always danger of 


some one accidentally striking them, which is 
iten the result of drop outs. Break the gag- 
gers off if they are too long. 

4. Cast iron gaggers are the best, because 
they are cheap and can be broken to suit any 
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5. Do not use a short-heeled gagger where 
ye with a tong heel is required, as 
shown at 6 in Fig. 2, as it will carry but very 
little sand 

6. Do not place a gagger with the shank 
leaning out from the bar, as shown in Fig. 
2 at C. It will ve of no benefit as a sand 
lifter, and it is very liable to be broken in 
ramming up 

7. Do not place a gagger with the shank 
touching the bar at the top of the cope and 
3 or 4 inches from the bar at the bottom, as 
shown in Fig. 2 at A. This method, like No. 
6, will not carry very much sand and will be 
liable to be broken while the cope is being 
rammed 

8. Do not place a gagger in a flask with the 
shank down, expecting it to carry more sand, 
as shown at E in Fig. 2. The heel is not long 
enough to carry the weight of the sand that 


shank will take hold of 

9. A very small amount of sand under the 
heel of a gagger is better than too much 
See letter E in Fig. 2. This gagger’s useful 
ness is destroyed and the sand under it is 
liable to drop off 


10. Always clear the sand away from gag 
gers that may stick above the cope. This 
makes it possible for one to avoid striking 
them with a rammer 


It. Do not expect gaggers to hold the sand 
in a cope when the bars are cut out and are 
loose. In such cases have new bars made and 
put in. 

12. In lifting out very deep pockets use a 
wooden soldier or chuck bar and a few gag 
gers but do not depend upon gaggers alone 

13. Do not use any more gaggers than are 
necessary. Do not fail to place one more in 
i necessary. Ram 


if you think well, truck 
your bars well, and fewer gaggers will do the 
work 


14. If you have not enough gaggers have 
some made or make them yourself, but do not 
depend upon the man next to you for them 
\ good molder will always have his own gag 
gers 

15. Read these instructions over carefully 
and put them in practice in your daily work 
and you will make better work and become 
better molders. At our next meeting I may 
call on some of the boys to read parts of this 
paper or probably all of it. So it will be 
well for all to be prepared 

LESSON NO. 2—SETTING OR CUTTING GATES 

One of the most important procedures in 
the molding trade is gating. The size, shape 
and requirements of the castings govern the 
style and location of the gate. However, we 
must bear in mind at all times that the gate 
of a mold must be given as much attention as 
any other part of the mold; or even more, be 
cause all the iron that enters the mold must 
through the gate, which subjects it t 
more wear than any other part of the mold 


pass 
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[he following are a few items that will be 
f interest to apprentice boys, and if they 
ure put into practice nothing but good can re- 
sult 

Fig. I represents the manner in which a 
chafing iron casting should be gated. A is the 
sprue or down gate, where the iron is poured 
in: B the inlet or gate that leads to the mold. 
When the iron flows into the mold at this 
point it drops to the lowest point shown at 


A, Sectional View of Molds 


f 






















Cope 


c 
Drag 








( After the first few pounds have reached 
he bottom of the mold the balance of the 
metal drops on that which has preceded it 
This forms a protection for the fold and 
prevents a cut or scab. Let us suppose that 
we gated this same casting at letter D. In this 
“ase all the iron required to fill the deeper 
portion of the mold would have to flow over 
the bare surface at D. This point not having 
the same protection as C, would be liable to 
‘ut and cause a dirty casting. 

Fig. 2 shows us the proper way to build a 
runner. A is the basin, B the down gates, 
ind C the inlets. The important item in this 
‘ase is the basin at A. This, as shown in 
Fig. I, acts as a protection to the bottom of 
the runner and also affords the molder a 
~hance to get a good sized stream of iron 
started before the iron begins to enter the 
mold. 

Fig. 3 represents a sectional view of a loco- 
motive cylinder piston head mold. A is the 
down gate; B shows the entrance to a core- 
gate, which opens into the mold at C. As this 
casting must be very clean and is generally 
machined on all surfaces, the core-gate is 
the best. The iron flowing through the open- 
ing at C will rise up to the core above it and 
any small particles of dirt that would come to 
the surface when the casting was gated 
in the ordinary way will be held under this 
ore, where they will never be seen or do any 
harm. This gate when made in a core is far 
superior to a gate in green sand, and can be 


used with great success on many jobs when 
all other methods fail 
cylin- 
an ingate in use. The 
ie at A fast enough 
o the top of the skimmer 
at C. The mold is filled through the ingates 
at D. As dirt and slag is lghter than iron 
and always rises to the top the natural tend- 
ency is for the same to float to the surface at 
C. In order to obtain good results with this 
gate the skimmer must be about one-third 
than the sprue, and the sprue about 


Fig. 4 represents a sectional view of a 
der head mold with 
iron 1S poured lit 


+ 


to cause it to rise 


ma 
f 


arger 





three times as large as the ‘t; see letter 
1). In pouring a mold of this kind care must 
be taken not to stop until the mold is filled, 
as this would release the pressure on the 


skimmer C and allow the dirt that had already 
been collected to settle down to B. and prob- 


ably enter the mold at ID. There are a great 


many other methods of gating skimming, 
but I consider the above some of the most 
important for our use, 

Attention is drawn to the simple manner in 


which these lessons are illustrated Che draw- 


ings speak for themselves. Lesson No. 3 is 
ibove ire 


on “Clamping.” The a few samples 


of the manner in which these boys were taught 


in my office once a week. After the lesson 
was read and discussed a boy was appointed 
to run the cupola for one week, until every 
boy had had an opportunity to learn a great 


deal about cupola practic 








\t the next meeting the oy who was al- 
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Sectional View Piston Head Mold, 
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Fig. 4 
Sectional View Cylinder Head Mold, 


lowed to run the cupola the week previous— 


his work consisting of picking out, daubing 
up, putting in the bottom, making the fire, put 
ting in the breast and tapping out during cast- 
ing time—was called upon to explain in de- 
tail just how a cupola was operated. This 


was the opening work ot ery meeting Phe 
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boys, hearing and having explained to them 
detail cupola practice at 
nearly every meeting, could not fail to reap 
some benefit. No boy was allowed to shirk 
his duty while on the cupola, neither was he 


every concerning 


allowed to come to the meeting without some- 
on cupola practice. It was a 


pleasure to me to be able to request any vis- 


thing to say 


itors to select one of the boys to tap out the 
furnace. As these meetings progressed every 
reader of 
The Foundry, and many were the proud own- 


boy became a subscriber to and 
ers of a set of drafting tools and several books 
each 


would be given a subject to write on 


on foundry practice. Sometimes boy 
The 
subjects were generally as follows: 

“Why do you use flour on your mold?” 

“How do you lose the greatest number of 
castings ?” 

“What makes a casting shrink?” etc. 

I have many short articles written by these 
boys in my possession, and they are good to 
read. 

Another plan that used to keep them inter- 
ested was to detail everyone to make a draw- 
ing of some casting or equipment about the 
shop. This always seemed to appeal to them, 


and I know that it kept them at home at 


night. Our boys all worked piece work and 
the hour spent in my office every week was on 
their While 
were allowed their day rate. It 
understood that we 


own time working on the 
cupola they 
was would not keep any 
boy who did not take an active interest in 
these lessons, and while there were some that 
considered it quite a joke at first they soon 
settled down to business and got interested. 
This method of teaching the apprentice boy 
not only creates a them to become 
good molders and foremen, but it keeps the 
Not 
only are they benefited, but the company and 
foreman as well. The 


benefit of ability as 


desire in 
man in charge of the shop close to them. 


derives the 
mechanics. The 
foreman gains their good will, also the good 
will of the men in the shop, and all the time 


company 
their 


he is teaching these boys he is becoming more 
proficient in the art of imparting knowledge 
to’ others. 

After the boys began to take hold, some of 
our molders made a request to be allowed to 
form a class for the purpose of becoming famil- 
iar with different details in foundry practice. 
This was granted and the foundry office was 
used for the night school room twice a week. 
Their general studies were mechanical draw- 


ing, iron, cupola and arithmetic. 
When men become interested in these things 
they begin to realize that the company and 
their foreman take a personal interest in their 


welfare, and instead of always trying to get 


practice 


ahead of the boss they use the same energy 
to help him. 

From my experience, as stated here, I have 
begun to believe that the foundry school prob- 
lem will be settled to a certain extent when 
every foundryman takes a personal interest in 
the men and boys in the shop. 


FOUNDRY NEWS NOTES. 


The Co., Wheeling, W. 
Was for the purpose of 
manufacturing the heaviest types of railroad 


Riverside Bridge 


recently organized 
bridges and viaducts, steel mill and factory 
buildings and other heavy construction, has 
completed the buildings of its new plant at 
Martins Ferry, O. The site is admirably suited 
for railroad accommodations, The buildings 
are, main bridge shop, 150 x 300 feet; foundry, 
40x80 feet; two machine shop buildings, 
40x8o feet and 40x60 feet, and one forge 
shop, 30x 8o feet. The plant has a capacity 


of 1,500 tons of material a month and will 


employ about 200 men. 

A stock company is being formed at Platte- 
ville, Wis., 
$12,000 


to establish an iron foundry and 
worth of subscribed 
Those interested are considering the purchase 
of the Galena Iron Works, of Galena, Kansas, 
owned by W. G. Bryant, of Carterville, Mo. 

The West Allis Malleable Iron & Chain 
Belt Co., West Allis, Wis., will add 208 feet 
to the foundry, doubling the size of the an- 
nealing ovens and extending the chain belt 
department. 


stock has been 


The company has recently com- 
menced making gray iron castings. 

The Manufacturers’ Foundry Co., Water- 
bury, Conn., manufacturer of brass and iron 
castings, is building a foundry 80x 400 feet. 

The American Steel Foundries recently pur- 
chased 30 of land in Indiana Harbor, 
an admirable locality as to railroad facilities. 
About $175,000 will be expended beginning at 
an early date, but it is proposed that the en- 
tire investment will be about $500,000. The 
plant will have a capacity of about 100 tons 
of finished castings a day and will employ 
about 500 men. 

The Carr Foundry and Machine Shops, 
Grafton, W. Va., have been sold to C. O. 
Newlon, Floyd A. Newlon, Andrew Z. Barbee 


acres 
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and Dr. G. A. Newlon, who will organize a 
company with a capital of $25,000, and will 
install new up-to-date machinery, and con- 
tinue the business. 

The new foundry of the D. R. Sperry Co., 
Aurora, IIl., has commenced operation. The 
old plant was destroyed by fire. The new 
building is 225 x 70 feet, and is fireproof. 


STEEL CASTINGS. 
BY ARTHUR SIMONSON 

[In the manufacture of steel castings de 
nands are often made on the foundryman 
vhich call forth all his skill to produce cast 
ngs free from cracks, sound and true to 
pattern. Indeed, sometimes he has to under 
ake the task knowing that it is well-nigh im- 
possible on account of the shape of the piece 
There are practically no shapes that cannot be 
nolded and few so. light or _ intricate 
that they cannot be run with the very hot 
ind tiuid steel produced by some of the mod- 
ern processes, and the question therefore re- 
solves itself into a study of the nature of the 
steel poured into the molds and its action 
in solidifying and cooling, so that parts may 
be designed and patterns made, conforming 
is far as possible to the laws under which 
the material acts. 

There is a community of interest between 
the designer, patternmaker and foundryman 
ind these three should get together at every 

ssible opportunity, cultivate each others 
cquaintance and help’ each other along 
is much as possible, for only in this way can 
atisfactory results be attained. Of course, at 
the head of the community stands the designer, 
for he it is who conceives the shape he wants, 
} 


ind 


the patternmaker can do no more than 
work to the drawings and the foundryman 
must work to the pattern made therefrom. If 
the designer has a knowledge of the principles 
which govern the crystallization of metals, 
shrinkage and so forth, and knows something 
of methods of molding; then the production 
f steel castings becomes simple. He will 
make a design which will not only give him all 
le requires in point of appearance, strength 
ind utility, but he will remove much sorrow 
from the life of the foundryman, whose life 
s not an easy or bright one at the best. At 
the same time he will get his castings cheaper 
ind much quicker, which is an important mat- 
ter, for the chances are that the casting will 
be good the first time instead ot having to be 
made over 


How often we get patterns which are a mis- 
cellaneous collection of sharp corners and un- 
even thicknesses running abruptly into each 
other ! How often we get patterns which 
must be molded in a three part flask when 
a drawback or a core would make it a simple 
job! How often bosses or other projections 
are made fast on a pattern which should be 
left loose, as they necessitate elaborate joints 
which increase the risks and cost of molding 
and may spoil the appearance of the casting. 

In changing from the liquid to the solid 
state and cooling down to lower temperatures 


i 


‘ 
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The Foundry 
PECULIARITIES OF STEEL CASTINGS. 

steel acts in accordance with its two funda- 
mental laws of crystallization and shrinkage, 
In accordance with the first it crystallizes in 
planes at right angles to the cooling surfaces 
and in accordance with the second it shrinks 
from 3-16 to 5-16 of an inch per lineal foot. 
These things must be taken care of in order 
to produce sound castings and it is the prov- 
ince of the designer to make use of the former, 
and of the foundryman to so construct his 
mold that it will allow the casting to shrink 
without being pulled asunder or strained. 








In stec astings as in most other things 


a curve 1S a Ine and if designers 


of beauty 


would bear this in mind there would be fewer 


evlinders mned on account of leakage 


under pressure, fewer wheels with arms pulled 
out of the rim, and fewer castings show- 

g » large rink holes when machined, 
though apparently quite sound before tooling 


illustrate this point. Fig 


a cylinder which is partic 


prove weak under test, if 


not showing visible defects. The steel crystal 


izing in planes at right angles to the sur- 


j ] 1 


faces of radiation leaves sections at “a where 
there 1 OTE tension between the particles ; the 
structurs open and porous and consequently 


weak In lige. 2, where the outline is a 


continuous curve, there is no tension at any 
poi I ence the casting will be perfectly 
ound. If it is necessary that there should 
be square corners inside and out, it is much 


better to cast it with rounded corners, making 


the necessary allowance for machining and 
then finish it to the desired shape. Besides, 
the cylinders have to be bored, and burned 
inder the head and it is very little more work 
to finish the corners square. The result will 
justify the extra cost as it is practically impos- 
sible with any system of gating and feeding 


to make the castings absolutely reliable with 


square corners. Fig. 3 shows the inevitable 
result of differences in thickness of the vari 
ous part The junction of the two forms 

heavier section which is the last to solidify 
he small part cools first, drawing the metal 


necessary to supply its contraction from the 


heavier part and tending to pull itself out 


bodily at “a,” then the heavier part set 

1 | ” pd 

eaving the part at a the junction, dis 
tended or rarefied, with very little cohesion, 
ind in many cases there is a hole, the dimen 
sions of which leave the metal surrounding 
t of approximately uniform thickness. If a 
test piece be taken out of a casting at the 


junctions of two varving thicknesses, it will show 


strength than one cut from the 


same casting where the thickness is uniform, 
that the natural system of crystalliza 


Had the thick 


showing 


tion has been interfered with 


ness been uniform it would have cooled and 
shrunk normally and uniformly and the cast 
ing would have been solid. It is in just such 
places as these junctions where segregation 
does its harmful work, the deleterious com- 
pounds phosphides and sulphides. ete.. segre 


gating in the portions remaining liquid long- 


” TRE FOUNDRY 


est, on account of their lower fusion point 


his is a further source of weakness 


\nother point to be provided for in tl 


manufacture of steel castings is one which, 


because it general 
the 
vet very difficult to overcome completely—th« 
This is 


cause as above, namely, 


while less harmful, can 


ve remedied after casting is made, is 
tendency to warp and twist in cooling. 
due to the 


regularities in thickness, and also very largely 


Same 


to the general shape of the piece. Flanges, 


ribs, projections, angles and curves tend to 


make a piece change its shape as they are 


ield in position by the hardness of the mold 
and the greater part of the movement will 
take place in the weaker parts or those whicl 
are more free to move 


\ half ring casting for a dynamo field-piece. 


Fig. 4, will tend to spread, throwing it out 
of the circular and the two halves when put 
together will not fit. This may be overcome 


by cutting away all the center of the mold 


filling in the space with cinders, making 


a mold which is strong enough to stand the 


pressure of the steel being poured into it, 


com 


but which will collapse when the steel 


shrink, allowing it to keep its 


mences to 


shape. It is advisable to cast in a distance 


piece of small section which will prevent 


the ends spreading and may be easily ct 


afterwards. (Shown at a.) 


Connecting arms and_= similar shapes as 


shown in Fig. 5 have a tendency to assum 
the shape shown in Fig.’ 6 This may be 


remedied by making cinder pockets in the 


with a hole 


mold as shown at “a,” connected 
in the cope through which water is poured as 
This 


casting to g 


softe ns 


soon as the casting is poured 
and allows the 
Most of 
remedied by 
offer 


method 


up the mold 


as it should the difficulties due t 


warping are greatly using green 


which do not much _ resist- 


This 


used whenever possible, as it is cheaper and 


sand molds 


ance to. shrinkage should bi 


saves valuable time in drying molds Ihre 
writer has made castings in steel up to 1,400 
pounds in green sand which are free froi 
blowholes and cracks, are very true to shape 


and of good appearance 


It sometimes happens that a casting of 


simple shape and uniform in thickness comes 


out “pulled” or cracked. It is here that the 


work of the foundryman is applied 


the 


spe cial 
rhe 


must be 


grade of steel used to pour casting 


suitable as far as possible to its shape 


and the purpose for which it is intended. It 





ments on iron 








“TRE FOUNDRY 79 


equires a knowledge of the chemistry of iron 
ind steel and the influence of the different ele 
Fortunately an increasing 
1umber of founders are chemists nowadays 
ind if they use a process which is thoroughly 
inder contro] and capable of producing widely 


varying grades of steel they are well equip 


ped for melting the great demands made upon 


hem 

It is impossible in the scope of a_ short 
rticle to do more than touch on the various 
oints as has been done above, but the pur- 
pose of the writer is served if he succeeds 

calling attention to the three essentials nec 
ssary to the successful manufacture of stee 
-astings. They are, first, a design in accord 
ince as far as possible with the natural laws 
f the material, second a pattern so con 
tructed that it can be molded in the simplest 
vay, combined with proper regard for gating 
ind feeding. The pattern should be supplied 
with fillets wherever possible, because they 
will have to be in the mold, and if they 
ave to be cut by hand they will be more 


rr less irregular, probably larger or smallet 


than necessary, and may be made too hard, 


‘ausing scabs on the casting. Also where 

re than one casting has to be made from 
the same pattern it is cheaper to put proper 
llets on the pattern. 

The third, but by no means least important, 
is the steel itself. In many cases orders are 
iccompanied by specifications either as to 
physical qualities or chemical analysis. If 
he former are specified the foundryman can 
lI m his experience the analysis within 
‘ertain limits which will give the required 
results and makes his steel accordingly. If 
the analysis is specified the rest is easy. It 
sometimes happens that both the chemical 
nalysis and the physical properties are both 
pecified within very close limits, and in 
some cases it happens that it is impossible 
the requirements for if you would 
vork to the chemical specifications you would 
ever make the physical test, and vice 

is is not so prevalent as formerly, as the 
relation of the two is becoming more under- 
stood, and the closest specifications now aré 
those where the physical requirements are 


stated and a maximum limit allowed for sul 


he Darling Pump & Mfg. Co.. Williams 


port, Pa. is building a new foundry, which 


A CONVENIENT TIME SAVER. 


In large foundries it is customary to have a 
portion of the floor space permanently reserved 
as a stationary bed for open sand castings; but 
the smaller foundries are, generally speaking, 


crowded for space, and, in jobbing shops espe- 


& 


a me . 


Folding Frame for open Sand Molding. 


FIG I 


cially, where the whole floor space is liable to 
be turned up in the course of 


} 


week's operfa- 
be regarded as “holy ground 


tions, no part can 
] : “o- > 1 
Consequently, in such foundries a great deal 


of time is wasted every day, leveling off small 


stake tah, 


Frame lowered, ready for use. 


if these 


beds are fearfully and wonderfully made; 


aan a 
2 7 7 F ‘ 
Side View, 
el inen » Ve 
FIG. 3 
thing possessing the nearest approach to the 


quality of straightness—a liscarded loam 








80 “TRE FOUNDRY 


board sawed in two, a row of bricks on edge, 
or a pair of fire bars which were once straight, 
but arenow in the “sere and yellow;” drooping 
their extremities, crescent shape, with becoming 
humility. A bed made under these conditions 
—and they are normal in jobbing foundries 

can never give satisfaction to the neat work- 
man. Admitted that only tackle is made in 
this way, it does not follow that the common 
phrase “the rougher the better” is true of the 
tackle so made. A core-iron is like a chain— 
just as strong as its weakest link—and where 
the bed is uneven, the thickness and strength 
of the 


metal The sketches illus- 


trate a convenient device for making an open 


are unequal. 


sand bed for stamping core-irons or open sand 
plates. It is a folding frame which need not 
occupy any of the floor space until it is actu- 
ally going to be put into use. It stands against 
the wall all day, Fig. 1, and is lowered and 
filled when wanted; it requires no setting as 
it is lowered on 
the stakes, Fig. 2. A lug is cast on the face 


perfectly horizontal when 


for convenience in lowering, or fixing in an 


upright position, Fig. 3. The dimensions of 


I ” 


the frame in use here are 4'6"x3’x314" x3 


J. F. BuCHANAN. 


ANALYSIS AS A HELP TO MELTING. 


BY A. W, SLOCUM, PITTSBURG, PA. 
Owing to the very short time I had to pre- 
pare this paper I have confined myself to one 
illustration of the great help that analysis, in 
connection with ‘microscopy, can be in en- 
abling the foundryman to get maximum results 
in melting. From miscroscopical investigation 


can be and is obtained the knowledge as to 


which molecules have the most affinity for 


each other. Analysis would show, when best 
information is obtained, of what the atoms are 


which compose the mass. In attempting to 
duplicate this formation in our mixtures we 
should endeavor to bring the component parts 
in the casting as near to their natural posi- 


tion as is possible, so as to obtain the largest 
To do this 


separated 


amount of strength and durability. 


the particles when melted must be 


as much natural free- 
ness in adjusting themselves when solidifying. 


as possible to allow a 


If the different substances in their analysis do 


not show that they are composed of narts 


which will readily combine, when melted, you 
will have a weak casting and probably blame 


it to some one particular brand of iron, while 


*Read before the Metallurgical Section of the 
American Foundrymen’s Association, Milwaukee 
meeting 


it is really a mistake in judgment in the selec- 
tion of the irons. 

Mixtures of this kind often give castings 
showing severe strains, segregations and ir- 
regular results generally, some on the hard 
side, and some too open, and you are liable 
to claim that the cupola was not working 
properly, that it does not bring the iron down 
regularly, and think that the tuyeres or some- 
thing have gone wrong. As a matter 
of fact it is simply a case of clannishness in 
the iron. 


must 


The elements have simply clanned 
by themselves and when the proper heat was 
obtained and we tried to mix them up they re- 
belled to the best of their ability. When the 
struggle was over you could find some atoms 
of one element at one place, more somewhere 
else still adhering to their kind, some scattered 
around indiscriminately without regard to nat- 
ural laws or the good of the whole. 

Another not uncommon error is to attempt 
to produce castings of a given analysis by us- 
ing irons all having analysis as near the one 
desired for the castings as it is possible to 
obtain. This often dull iron and 
although you know you are using enough coke, 
plenty of blast, you again naturally wonder 
if those tuyeres have gone wrong. In this case 
your microscope would show similiar forma- 
tions in the different irons. Your analysis 
shows similar results, so that when you melt 
the different irons they all go down without a 


results in 


disturbance, there is no natural causeto disturb 
them, nothing to jar or separate, consequently 
the atoms adhere longer together, which means 
iron not as fluid as desired. 

On the other hand if you had chosen your 


irons with a variation in analysis but the 
total mix giving some average analysis you 
would then have iron going into the mix 


varying in physical structure as seen under the 
microscope, having a strong affinity for each 
other, giving the same average analysis as 
castings, which in melting 
would give a more radical separation and a 


g 
required in the 


consequent more fluid iron, also a more reg- 
ular melt and probably convince you that for 
once your tuyeres are working all right. 

The simple point which I am trying to illus 
trate is that affinity in irons means strength 
and we should so endeavor in making our 
purposes, that we will 
use irons that will become fluid readily and 
when they are in this fluid state will combine 
to the best advantage. This can be done intel- 


mixtures for special 


ligently if we will use the information that is 
being given to us daily by our microscopists 
and chemists 
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THE LINDEMANN & HOVERSON CO.’S 
FOUNDRY AT MILWAUKEE. 
Good progress is being made with the second 
foundry of the new plant of the Lindemann & 
Hoverson Co., of Milwaukee, Wis. The firm 


} 
lanufactures steel ranges, oO stoves, port 


Main Building 
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able ovens, stove pipe and elbows, sheet metal 
goods, etc., and the growing requirements of 
the business had long demanded more exten 
sive shops than the limited area of the old 
plant would permit. A _ six-acre site along- 
side the track of the Chicago & Northwest- 


ern Railroad was purchased in South Mil- 
waukee and foundry needs being the most 
pressing, efforts were concentrated on a build- 
ing for that department. The development of 
the work has necessitated greater molding fa- 
cilities and on the completion of the other manu- 


facturing buildings followed the erection of 


10 


{4 
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the first foundry, a second one was_ under- 
taken. The completion of No. 2 foundry will 
make the ground plan appear as in the il- 
lustration. The buildings take up a part of 
the available land, and room for expansion 
later is provided. 
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The foundry buildings have steel truss roofs, 
brick walls of very substantial character and 
as will be seen by the half tone of the No. 1 
foundry are well lighted on all parts of the 


floor. The main factory and the japanning 
building have the same substantial construc- 
tion, have cement floors laid on expanded 


metal and the windows are fitted with wired 
glass. The stairways are metal. The pattern 
storage building is not only fireproof but has 
an ingenious electric switch operated by the 
opening and closing of the door, the lights 





ND 
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being on or off as the door is manipulated 
on entering or leaving. 

are erected on ground which 
feet to the railroad level 
and material for the foundry is handled with- 
out a bridge leading directly to the 
The foundry work is of 
light and duplicate character and this is con- 
ducive to the use of molding machines to a 
Two cupolas, 72-inch 
and a capacity of 15 tons to the 
hour, are located between the two foundries. 


The buildings 


has a slope of 12% 


hoisting, 


charging platform. 


considerable extent. 


diameter 


AT LINDEMANN & 


30th are charged from the one platform and 
they are arranged so that one faces each foun- 
The recovered from the 
cupola slag by means of the Sly cinder barrel. 


STANDARDS FOR BUYING FOUNDRY IRON. 
BY DR. R. MOLDENKE. 

Foundrymen all over the country have been 
much interested in the recent meeting of the 
American Society for Testing Materials at the 
Delaware Water Gap. This because the gen- 
eral committee on testing cast iron and _ fin- 


dry. waste iron is 
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HOVERSON PLANT. 

ished castings held a special session there to 
discuss the presentations of the sub-committe¢ 
on specifications to govern the buying and sell- 
ing of pig iron. 

The views brought out at that meeting, 
where the representatives of the furnaces and 
foundries, as well as the independent experts 
on cast iron, were all gathered, did much toclear 
up the and the result has been a 
report to the general committee, on which all 
these interests are also well represented, which 
is now being balloted upon. While, what will 


situation, 
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iollow is by no means tinal, it nevertheless 
represents the result of a very careful study 
of foundry iron conditions, in which everyone 
interested has had his say. 

In the first place the question of sampling 
comes up, as it is realized that much of the 
subsequent trouble may be laid to poor sam- 
pling in the first place. It is well understood 
that everyone will without doubt want his 
method of sampling adopted. Indeed the 
opinions of the members of the general com- 
mittee are much inclined that way. However, 
every one also realizes that some acceptable 
method must prevail, if results are to be had. 
On Mr. Colby’s motion, therefore, it was re- 
solved “that in all contracts where foundry 
pig iron is sold by chemical analysis, each 
car load, or its equivalent (in case of ship 
loads) shall be considered a unit, and in said 
car load at least each two tons of iron shall be 
represented by a pig, said pig to be selected 
at random so as to fairly represent the car 
Drillings shall be taken so as 
to fairly represent the fracture surface of each 
pig, and the sample analyzed shall consist of 


load of iron. 


an equal quantity of drillings from each pig, 
well mixed and ground before analysis.” 
Now, it has been objected, and with much 
apparent reason, that a pig for every two tons 
of iron means about a dozen pigs a car load, 
On the other hand 
when it comes to actual practice, five or six 


and this seemed too much. 


pigs will be taken, and if the analysis is within 
If, how- 
ever, things are not as they should be, then 
the other pigs will be drilled also, the sample 
mixed properly, and an arbitration analysis 
made. So that the committee would seem 
perfectly right to recommend a method which 
is everywhere admitted to be sound and to 
the point, because it will used in 
its entirety when occasion makes this neces- 
sary. And then nothing will be found too 
or considered too elaborate to settle 
the dispute with justice to all sides. The 
method of sampling can therefore stand on its 
own merits, and need work hardship to no 
one. The furnaces for one do not object, in 
fact they welcome it as safety to themselves 
from unnecessary disputes; and the foundry- 
men, by taking half .he number of pigs as long 
as things are normal, will be saved time and 
trouble. 


the specifications, that will end it. 


be only 


good, 


As to the drilling of the pig, we run across 
another difficulty. One man wants the drill- 
taken the other there. No two 


ings here, 


chemists probably take their samples just alike. 
Hence the exact place where to take the sam- 
ple was left open as it was felt that any dif- 
ferences here would be amply cared for in 
the variation allowed from the standards, as 
will be seen later on. Naturally, this point 
will be kept in mind, and if later on some 
degree of unanimity is found to exist, the spec- 
ifications will be strengthened accordingly. 
The next clause is very important to fur- 
nace and foundry. The report has it, “In the 
absence of a definite understanding to the 
contrary,” which means that every man can 
act in his accustomed manner as he may have 
developed a method to his own satisfaction. 
But if he has no method of his own, and 
wants to take advantage of specifications gen- 
erally adopted, and under which the furnaces 
will undoubtedly give the founder the best 
service, then “a variation of 10 percent of sil- 
icon either way and of o.o1 in sulphur above 
the standard is allowed.” That is, in extreme 
cases, if he called for, say, 2.25 silicon, and 
0.03 sulphur, he cannot object if he gets from 
2.03 to 2.47 silicon, and 0.04 sulphur. While 
this seems a large allowance, it is only the 
lower limit of silicon which would produce 
Ifa 
founder noticed that a furnace tried to ship 
as close to the wind as this continually, he 
need only say: 


trouble, and that in extreme cases only. 


“My friend, hereafter we will 
just make our contract read a 5 percent vari- 
ation instead of a 10 percent, for the specifica- 
tions distinctly say, ‘In the absence of a def- 
inite understanding.’” Similarly with the sul- 
phur. 

The 10 percent variation allowed was simply 
to cover serious differences in the analyses, 
sampling, etc., and to the furnace a 
chance to ship promptly and not stock up a lot 
of iron just a trifle off everybody's specifica- 
The foundry trade will get the benefit 
in prompter shipments thereby. 


give 


tions 


Continuing the paragraph, the report has it: 
“A deficiency of over 10 percent up to 20 per- 
cent in the silicon, and a further increase in 
sulphur up to 0.01 over the above allowance 
subjects the shipment to a penalty of 1 percent 
in the price for each element so affected.” We 
will note that even if the shipment goes con- 
siderably off the specification, it cannot be re- 
jected, but a penalty is attached. On the blast 
furnace side it may be said that this liberal 
variation of 20 percent before rejection can 
take place, is not greater than foundrymen 
have been accustomed to get in their ship- 
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ments when grading by fracture was the vogue, 
so that the jobbing founder suffers no hard- 


shop. The specialty maker will in any case 


know enough to protect himself by limiting 


this allowance, if he chooses; or more likely 
he will accept the 20 percent variation but 
make the penalty heavier. The writer has 


never rejected a car load of pig iron from the 
hundreds of thousands of tons passing through 
his hands, simply because he knew how to use 


the iron, even when it was off. However, the 


deductions resulting were often a matter ot 


adjustment, and in the end everybody was sat- 


isfied. From the founder’s standpoint the pen- 


alty is undoubtedly too small, yet this after all 
depends upon the disposition of the furnace- 


man. Just now he is more tractable than six 


months ago, and today, with good customers, 
he will not object to pay 25 cents a ton to have 
the iron remain in the yard if it is one grade 


lower on analysis, instead of 15 or 160 cents. 


So this is also a matter of present conditions 
which the trade will soon regulate, and once 


] 


regulated will be incorporated in the specifica- 


tions. Just now, a higher penalty as a matter 
of specitication would he strongly opposed by 
the furnace 


Now 


founder who is not conversant 


interests 


comes the portion which interests the 


with the scien- 


tific end of his business. He knows that the 
foundries which have good laboratories have 
little or no trouble with their irons, and yet 
he cannot go about it to meet the arguments 


of the pig iron salesman who simply won't sell 
him anything except by the old grading, and then 


gives him just what the furnace has with the 


required fracture, regardless of consequences. 
The adoption of a base analysis of grades, as 
given below, is intended to overcome this dif 
ficulty, the founder having now only to place his 
order making the grade analysis part of the 
contract. Then he has his piles sampled and 
analyzed by any of the public laboratories, and 


he knows that he has material which 


will go 


into the cupola as it should, whereas before it 


was a case of hit or miss. The report says: 


“In the absence of specitications, the following 


numbers, known to the trade, will 


represent 
the appended analysis for standard grades, ir- 


respective of the fracture: 


PERCENT PERCENT 
GRADI SILICON SULPHUR 
NO; 1.s: 2395 0.035 
No. 2 2.25 0.045 
No. 3. E75 0.055 
No. 4 1.25 0.065 


These analyses are subject to the same allow- 
ances and penalties as given further above.” 
It will be seen at once that the analyses thus 
fixed for the well known numbers are eminent- 
ly fair, and at once preclude a founder get- 
ting a tine, No 


1 


method, with the 


I grained iron by the fracture 

silicon down to 1.50 percent. 
There was a practical unanimity on the above 
table on the part of all the interests involved, 
as everyone, furnace and foundry men, and 
expert, held that the requirements of the trade 
covered. 


were well 


It will surely follow that pig iron dealers 
will place this table directly into their con- 
tracts, even if they consider the sulphur too 
low, as it saves them much explanation and 
worry, and the founder poor results. 

The endeavor 


to simplify an organic trade trouble is being 


final outcome of this earnest 
watched with great interest, as it involves im- 
mense amounts of money, fundamental pro- 
cedures in the foundry, selling methods, mone- 
tary adjustments in case of dispute; in fact, 
such grave questions that if it prove a failure, 
great will be the regrets on the part of pro- 
gressive manufacturers lt a 


success, which 


all indications point to, such a benefit. will 
come to the foundry and furnace, that an im- 
mense stride in the economic life of the nation 


will have been taken 


MELTING BRASS IN THE CUPOLA. 


Many persons are unable to understand why 
brass cannot be melted in a cupola in the same 


manner as iron, 


and instances are known 
entered into 


the manufacture of brass castings, and have 


where iron manufacturers have 


actually attempted to melt their brass in a 


instead of 
method of 


cupola using the 


melting in 


time-honored 
crucibles. 
The ideal method of melting would be one in 


which the metal would be put into the fire 


in a hermetically sealed receptacle and a 


vacuum produced so that no air or gas of any 
kind could come in with the metal. 
[f such a process were possible, perfect results 
would obtained. A method of 


this kind, however, is practically impossible, 


contact 
probably be 


and the nearest approach to it is the ordinary 


crucible. It seems to be an rule 


that the best results are obtained in melting 


invariable 


metals in crucibles or where they do not come 
in contact with the fuel or the products of 
combustion. Steel of a quality equal to that 


made in crucibles has never been reached by 
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the open-hearth or bessemer process, and so 
brass always gives better results when melted 
in crucibles than it otherwise does 

The more the metal comes in contact with 
the fuel and products of combustion the worse 
it is. Brass melted in crucibles is better than that 
which has been so treated in a reverberatory 
and brass melted in 


The 


timate contact of the metal 


furnace, cupola is the 


worst of all reason for this is the in- 
fuel so that 


not only is the metal brought in contact with 


and 


the fuel itself but the products of combustion 


as well. Gases und sulphur are absorbed and 


the air blast tends to oxidize the metal and 
produce a dirty metal, full of blowholes. 

The story is told of a Connecticut machin 
ery manufacturer who, thoroughly imbued with 
the idea that a crucible was a useless appur 
tenance in the foundry, attempted to melt a 
quantity of yellow brass in a cupola, and when 
the tap hole was opened no metal ran out 
When the cupola bottom was dropped a mass 
of coke and dross fell, but no metal could be 
seen, it had oxidized and ceased to exist in the 
Ordinarily the conditions are 


metallic state. 


not as bad as this, for some metal will run 


out, but the quality is scarcely good enough 


for the cheapest work 
It was our good fortune at one time to wit 
ness the making of a large bronze gear at 


Minn 


possessed one brass cru 


the railroad shops at Two Harbors, 


While the 


furnace, it 


foundry 


cible was not of sufficient capacity 


to melt the required quantity of metal, so the 


cupola was brought into” play The gear 


weighed about 500 Ibs., the metal was a 


straight gun 2 


metal (88 copper, Io tin and 2 


zinc), and had previously been made into 
ingots in the crucible furnace. The metal, 
when poured, ran thick and sluggish, and was 


filled 


mall, so that 


completely with numberless blowholes, 


large and the casting more re 
sembled a bee hive than a casting. The teeth 
. and all the 


gear put in use, and, so far as 


were cut in the gear machine work 
done and the 
we know, is working yet. Had the company 
not intended to use it themselves the casting 
would probably have been broken and melted, 
for no customer would have accepted it. 

It can hardly be said, therefore, that the use 
of the cupola in brass melting is a particularly 
promising field. Reports are heard now and 


then of various concerns who are using a 


cupola for brass melting, but our experience 
has been limited, in active personal contact, 


to this particular instance. The cupola, if em 


ployed at all in the brass industry, is quite lim- 


ited in its use—Metal Industry 


NEW PRESIDENT OF THE IRON MOLDERS 
UNION. 


In the August issue of The Foundry, some 


account was given of the career of Martin Fox, 
\Lolders’ 


view of his resignation of 


as president of the Iron Union of 


North 


the office he had so k ng and s 


America, in 
worthily filled. 
-eeded Mr. 


we present 


On Sept. 1 Joseph F. Valentine suc 


lox as president, and appropriately 


a portrait of the new union, who 


is already in many sections of the country 


] ] 


vats ” 
scarcelv less well known than 


1s predecess« iT 





. J VALENTINE. 


Ir. Valentine had been first vice presiden f 
he union for 13 years. He was born in Balti 
more, Md., in 1857, and served his apprentice 
ship with the Bartlett & Haywa ( f tha 

ty. After becoming a journeyman he went t 
San Francisco and worked f O years in the 
sh p f the Steig & Ke vy Co He 
became president of the local union of iron 
molders and was active in e Union Iron 
Works | strike f SQ Mir. \ ine was 
elected first vice president f the Tron Molders’ 
Union at the dist: convention in July, 1&go, 


and was re-elected successively at the Chicago 


convention of 1895, at Indianapolis in 1890, and 
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at Toronto in 1902. He has been aggressive in 
the campaign for the building of the union that 
has been so strongly prosecuted in the past 
three years, and at intervals, in the absence of 
President Fox from ill health, has had the 
direction of affairs at some important junctures 
in the history of the union. 


POINTS IN BRASS FOUNDING. 


The student of metallurgy will at the pres- 
ent day find it an easy matter to familiarize 
himself with the alloys of copper. Formulas 
will be found in abundance in encyclopedias, 
works on chemistry, engineering, mechanics 
and metallurgy, and from time to time excel- 
lent articles on the subject appear in the col- 
umns of the mechanical papers. A few years 
ago it was not so easy to obtain information 
on this subject, as such things were looked 
upon as secrets to be carefully guarded, and 
even now among the 
molders is a litthke memorandum 
treasured, for 
mixings,” the 


assets of many brass 
be 0k 
it contains 


formulas for 


that 
is carefully 
“metal 


their 
making 
various alloys of brass and bronze which they 
may have collected during their moldingcareer, 
Some of these formulas are the fruits of their 
own experience, others they may have obtained 
from shopmates, and. still been 
collected books, for although a brass 
molder often pretends to despise books bear- 
ing on his trade still he is not above copying 
any formulas of alloys that, in the light of 
his experience, appear to be reasonable, and 
incorporating them into the little book that 
forms part of his stock in trade. 


others have 


from 


Most writers divide copper alloys into two 
classes; gun metals and brasses. Gun metals 
are alloys of copper with tin; they are the true 
bronzes, and the number of formulas for these 
is legion. We find an alloy for almost every 


that is 


article made from ancient nails to 
modern razors, pumps, valves, plungers, con- 
necting rods, boxes, spindles, bushings, pack- 
ing rings, “wheels to be cut into teeth,” pin- 
ions, bearings and cocks both small and large. 
They each have their own special mixture, and 
the formulas given are quite often excellent 
and offer a wide range for selection; but it is 
not always easy to decide upon the particular 
alloy that is best suited for the job in hand 
In choosing a hard alloy, unless for a bell, 


below four to 


one; that is, four 
ounces, or pounds, of copper to one of tin. 


never go 


This is a very hard mixture and is sometimes 


used for bearings. From four to one to eight 
to one may be considered hard bronze. Some- 
times zinc and lead will be included. Zinc 
promotes solidity and makes the alloy cast 
better; from one-half to a puund of zinc to 
one hundred pounds of alloy will generally be 
sufficient for this purpose. Lead makes the 
metal easier to machine, and is often added to 
bronze, in the same proportion as the zinc. 
When a soft, tough metal is wanted, from 
nine to one to sixteen to one is a good range, 
bearing in mind that the content of zinc and 
lead, especially lead, must be kept low where 
a very tough alloy is needed. If specially 
strong metal in a tensile way is wanted it is 
a good idea to use “phosphor tin” instead 
of ordinary tin, and leave out all zine and 
lead. 

One example of the hard alloys of bronze 
that are often to be met with occurs to me. It 
is known as Chantrey’s razor alloy, and reads: 
Copper 16 ounces, tin 2% ounces, zinc 2% 
ounces. It is undoubtedly an exceedingly 
hard but, that, one cannot 
help admiring the inventor for his heroism and 
devotion in persisting in torturing himself with 
such a razor, when steel ones are so good 
and so cheap. 


alloy; even at 


Going to the other extreme, from hard to 
soft, I recall an incident that illustrates the 
difficulty mentioned above, of making a wise 
selection where there are so many formulas to 
from. A foundry once got an order 


for a cannon, quite a large affair, for some 
G. A. R. 
metal 


choose 


post or other, and of course gun 
called for. This was a little be- 
yond the melter, who was also “metal mixer,” 


was 


and of limited experience when it came to mak- 
ing any alloy out of his ordinary run, so he 
looked the matter up in a book, and he hit 
upon that table of alloys beginning at ™% 
ounce of tin to 16 of copper, and running up- 
wards to “speculum” metal, with a short de- 
scription of each 


alloy. He chose one de- 


scribed as a soft gun metal that would “drift 


or stretch from a hole or perforation.” The 
cannon was cast, and when it came out of 
the sand it was copper. It would “stretch 


and drift” all right, but that was not exactly 
what was wanted for that gun; so it was 
broken up and the melter got mad at the book, 
although if he had used a little common sense 
he would have perceived there was not suffi- 
cient tin in that alloy to make a bronze. 
One great objection to the use of the copper- 
tin alloys may be embodied in a remark made 
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to me by a prominent founder. Speaking of a 
book treating of these mixtures he said: 

“Yes, they are good, but they cost too 
much. Il would be glad to use them, but for 
the price I get for my work, I cannot.” 

So it is that the requirements of ordinary 
brass foundries are much better met by the 
cheaper alloys, and it is just this class of mix- 
tures that are not so easy to be found in pub- 
lications. 

Several years ago, when tin was cheaper, 
the leading mixture for ordinary castings in 
many foundries was “ounce metal,” viz.: 1 
ounce each of tin, zinc and lead, to 1 pound 
of copper, and the requirements of work de- 
manding a harder mixture were met by what 
was generally called “key metal.” This con- 
tained 2 pounds of tin to the same proportion 
of lead, zinc and copper as the ounce metal. 
When the price of metals went up with a rush, 
and the price obtainable for castings failed 
to keep had to be 
adopted, arid having once usurped the place 


pace, cheaper mixtures 
of the better alloys, they have to a large extent 
kept it, even after copper has lost its fictitious 
value. 


Some founders 


favor a preponderance of 


Red 


metal, however, containing much zinc, has the 


zine in their cheaper alloys, others lead. 


disadvantage of running smoky, and so the 
smaller initial cost of the alloy is quite often 
offset by the loss of work from this cause. 
\ few examples of these cheaper alloys are 
given 
For Soft Brass. 
Copper (scrap), 16 pounds; zine, 2 pounds; 


lead, 114 pounds; tin, % pound. This metal 


has a good bronze color, casts well, and is 
easy to work. 
No. 2 Soft—Copper (scrap), 16 pounds; 


pewter, I pound; yellow brass, 6 pounds; 


lead 2'3 pounds. This, also, is a good run- 
ning alloy, and cheap to finish, 


For Hard Metal. 


No. 1—Copper, 16 pounds; lead, 3 pounds; 
tin, I pound; phosphorus, ™% ounce. 

No. 2—Copper, 16 pounds; tin, 114 pounds; 
lead, 244 pounds. 

No. 3—Copper, 25 pounds; tin, 3% pounds; 
lead, 1'4 pounds; yellow brass, 6 pounds. 


No. 4—Copper, 20 pounds; lead, 3% pounds; 
tin, 1'4 pounds; phosphorus, 1 ounce. 

No. 1 has the advantage of being easy to 
machine. No. 2 is a much better alloy, suit- 
able for bearings, forth. No. 3 is a 
better and more expensive alloy than No. 2 


and So 


x 
=~ 


No. 4 is a hard alloy; breaks easily, with a 
dense reddish-gray fracture. 

A wide range of choice is exhibited also by 
the copper and zine alloys, so wide in fact that 
little remains to be said on the subject. Be- 
ginning at copper, with just enough zine to 
make it 


cast solid, they run up to spelter- 


solder, and sandwiched between the two ex- 
tremes we tind some very good and practicable 
mixtures. There are many repetitions of the 
same alloy under various fanciful names, but 
this is easily detected by the investigator, and 
it does no harm, merely helping to fill up the 
book. 

Cost considerations do not figure so much 
with brass as with bronze, as the composition 
of yellow brass is well known, and the price 
The 


‘eight ounce,” or 1 pound 


of castings is generally based thereon. 
standard brass is the ‘ 
of copper to 8 ounces of zinc. If the zine is 


lessened the cost is increased. Comparativels 
little lead can be worked into these alloys, 
and, even if it could, the metal would not be 


The 


to cheapen these alloys is either by the addi 


materially cheapened thereby. best way 


tion of zinc, or the use of 
both. 

The 
brasses alloyed with some metal or metalloid 


more scrap, or 


modern bronzes are gun metals and 


the effects of which on copper alloys were for 


merly unknown. They are known as _ phos 


phor bronze, aluminum bronze, silicon bronze, 
nickel 


these, phosphor bronze is the best known and 


manganese bronze, bronze, etc Of 


probably the most generally used. Aluminum 


bronze is recommended for a great variety 
of purposes, but to obtain perfect castings re 
quires knowledge and experience of a special 
this 


generally used as it otherwise would be. 


character, and for reason it is not so 
It will be noticed that the proportions of 


the alloys given herein are in pounds and 


ounces. Some writers give the proportions of 
each metal as so much percent of copper, tin, 
etc. I believe that most practical men prefer 
weight to be specified, or if the word “parts” 
is used, it should read parts by weight, as it 
would greatly simplify matters for the busy 
founder who may wish to try such mixtures. 
K. K. in American Machinist. 
been such an increase of busi 
ness at the D. S. Abbott Co.’s works, Olean, 
N. Y., that the proprietor, C. P 


There has 


Luther, has 


decided to start up the foundry which has 


been out of use several years 
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NEW ENGLAND FOUNDRYMEN’S OUTING. 
They have a way all their own of doing 
ings in the New England States. 

\ny foundryman who may wish to get fur 
er particulars should see to it that he re- 
ives an invitation to one of the summer 


eetings of the New England Foundrymen’s 


ssociation and partakes of the generous hos 


tality that they know so well how to dis 


nse 


\long the “shore” during the “glad sum 
r time” there are limitless opportunities for 
joyment that are not to be found in any 
' 


ler portions of 


nial prince of entertainers, Henry A. Car 


America, and when that 


nter, who is the president of the New Eng 
nd Association, gets real busy it can readily 
understood that something is going to 
ppen 
So when the foundrymen of that section of 
e country received from Secretary Stockwell 
it invitations to the August meeting and 
ticed that it included a trip from Providence 
wn Narragansett Bay, a regular Rhode Is 
d clambake, then another ride amid beau 
scenery to Newport, a ten-mile carriage 
le about that famous resort, where all would 
e an opportunity to see its beautiful drives, 
nues and residences, and then a return trip 
Providence they 


] 1] 


ke all the necessary plans to be away from 


immediately began to 
or othce for one day at least 
lf there was any business transacted no 
knew anything about it. It is said that 
resident Carpenter never called the gather 
to order once, and while a great many 
iggestive reasons are given for this neglect, 
was generally understood that the only 
der of business” was that everyone should 
vy himself to the limit 
n order that each one attending should bi 
e to prove an “alibi’ and other things, a 
tographer was taken along, and we her: 
roduce one o: his efforts 
ie following is a list of those who are 


ing to go on the stand and testify to a 
1 many things, but especially that the New 


‘land Foundrymen’s Association is a suc 


that it ought to be, and that its officers 


w the secret of getting foundrymen to 

eT 

epl | Anthony, Weir Stove Co., unto 
M. Powe Woodward & Powell Planer Co 
P. Powe Wheeler Foundry Co., Worcester, 
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George B. Buckingham, Arcade Malleable Iron Co., 
Worcester, Mass. 

Charles F. Butterworth, J. L. White Co., Pawtucket, 
ae & 

G. S. Bullock, Whitehead Co., Boston. 

P. Pero, Pero Foundry, Worcester, Mass. 

W. H. Beuse, Kinsley Iron & Machine Co., Canton, 
Mass. 

A. W. Chase, Kinsley Iron & Machine Co., Canton, 
Mass. 

James Morpeth, Brown & Sharpe Mfg. Co., Prov- 
idence, R. I. 

J. W. Conway, Hartford Foundry Co., Hartford, 
Conn. 

J. G. Buckley, Hartford, Conn. 

P. Shields, Shields Foundry Co., Mansfield, Mass. 

F. B. 


Haven, Conn. 


Farnsworth, MclLagon Foundry Co., New 


A. Carpenter, A. Carpenter & Sons Co., Providence, 


ae e 


F. G. Scholfield, Kabley Foundry Co., Worcester, 
Mass. 

William C. Doherty, Doherty Bros. Co., Lowell, 
Mass. 

Henry D. Sharpe, Brown & Sharpe Mfg. Co., 


Providence, R. I. 
Edgar W. Anthony, Smith & Anthony Co., Boston. 
E. O. Burrows, Smith & Anthony Co., Boston. 


W. C. Skulley, Smith & Anthony Co., Boston. 
W. H. Coffin, Springfield Foundry Co., Springfield, 
Mass. 

Cc. A. Reed, N. S. Bartlett & Co., Boston. 

F. P. Leonard, Dighton Furnace Co. 

Fred F. Stockwell and H. R. Luther, Barbour- 


Stockwell Co., Cambridge, Mass. 
John Magee, Magee Furnace Co., Boston. 
L. S. Brown, Springfield Foundry Co., Springfield, 


Mass. 


W. H. Lucas, Walker & Pratt Mfg. Co., Boston. 
W. F. Savage,’ Taunton Iron Works, Taunton, 
Mass. 

R. D. Alger, Alger Iron & Foundry Co., East 


Bridgewater, Mass. 

E. H. Colvin and C. H. 
Co., Providence, R. I. 

L. S. Drake, . S. Drake & Co., Easton, Mass. 
Belcher, L. S. Drake & Co., Easton, 


Colvin, Colvin Foundry 


George C. 
Mass 
Charles R 


dence, R. I. 
I. M. Heilig, Boston. 


Earl, Phoenix Iron Foundry, Provi- 


J. F. Blauvelt, New England Butt Co., Providence, 
mi. 
c < Blakes. €: 45 
A. D. McLean, C. C. Blaney & Co., Boston. 
C. Hitch, Jr., Arnold and H. W. Wood 
worth, American Tool & Machine Co., Boston. 
William J. 
E. J. Lyon, Brown & Sharpe Mfg. Co., Providence, 
B: 4; 


Blaney & Co., Boston. 


Henry F. 


sreen, of Hugh W. Adams, Boston. 


The following gentlemen had the matter in 
charge: 


A. J. Miller, Jr.. of the Whitehead Bros. Co., 


chairman 


E. J. Lyon, of the Brown & Sharpe Mfg. Co. 


J. J. Blauvelt, of the New England Butt Co. 





Charles H. Colvin, of the Colvin Foundry 
Co. 

Herbert J. Burrough, of the Builders’ Iron 
Foundry. 

E. D. Williams, of the Starkweather & Wil- 
liams Co. 

Henry A. Carpenter, of A. Carpenter & Sons 
Co. 

Walter M. Saunders, Chemist. 


THE PRESENCE OF IRON IN COPPER AND 
ITS ALLOYS. 


For a very long time iron has been looked 
upon as an exceptionally injurious impurity in 
copper and its alloys; indeed, it was only until 
the advent of such alloys as sterro-metal, delta- 
metal or manganese bronze that the situation 
was well understood. 

The cheapness of iron has, from time im- 
memorial, led to attempts to combine copper 
and iron or copper, zine and iron, but ordina 
rily the experiments were devoid of any good 
results. I actually believe that, without ex 
ception, this line of experimenting has been 
the subject of more trials than any other within 
the whole category of the metallurgy of alloys 
The failures, which almost invariably were 
the only result, render the subject quite meagre 
in its literature, for it seems to be an insep 
arable feature of the majority of experimenters 
of not recording failures at all, however in 
structive they might be. 

Whether by experimenting or accidental dis 
covery the metal mixer and worker soon found 
that iron was a dangerous impurity. He thor 
oughly realized that the iron did not com- 
pletely alloy with the copper or copper alloy, 
but separated out in small round pellets or 
nodules, as hard as steel and quite apparent 
to the naked eye. These nodules, especially if 
the iron be present in large amount, often at- 
tain the size of a pea, but usually they are not 
larger than the head of a pin, but occur in 
large numbers. The stirring of the metal, | 
presume, brings about this latter condition 

It is not difficult to realize the harm whic! 
these steel nodules (for steel they really are) 
may cause. In castings which are not to be 
machined in any way the harm may often 
amount to little, although in cutting off t! 


eo 


sprues, particularly if a hack saw is used, th 
are encountered and rapidly remove the ed 
from the tool used for the purpose. In grin 
ing off the sprue on an emery wheel the stee 
nodules readily “strike fire,” and with a batch 


Oo ‘= 




















of castings, in which iron is suspected, the 


grinding of the forms a_ satisfactory 
means of detecting its presence, for it is rare 
indeed that five hundred or a thousand small 
castings will not show the presence of iron by 
this test if any exists as nodules. 

it is in the machining of castings or of rod 
sheet that the real difficulty is encountered. 
As hard as the hardest of chilled tool steel, 
these nodules easily break the edge from any 
tool with which they come in contact and 
there appears to be no way of machining them 
except by grinding. It one property 
of destroying tools and especially those on 


sprue 


is this 


automatic machines, employed so largely at 
the present time, that renders the presence of 
these nodules so dangerous. 

In sheet brass or copper another difficulty in 
addition to that of machining is encountered. 
the do, the 
surface of the chilled rolls are dented, para- 


Existing in cast plate as they 
§ I ) 


doxical as it may seem, by iron in nodule state. 


| say nodule state, for herein lies the dif- 
ference between iron which is harmful and 
iron which is inert. This statement may ap 
pear somewhat ridiculous when the fact re- 


mains that iron is iron, but it is nevertheless 
true. A short explanation will suffice to clear 
away this apparent anomaly. 

Let us begin by stating that iron may occur 
in copper, brass, bronze or similar copper al- 
conditions, viz.: As _ mechani- 


lovs in two 


cally combined iron, or as chemically com- 
bined iron. 
Che mechanically combined iron is that of 
which [ have just spoken and exists uncom- 


ined in the metal. It is a foreign substance 


listributed through the mass, and acts, if such 
2 case were possible, like so much quartz or 
emery interspersed through the metal. 


Chemically combined iron exists in the alloy 


ir metal in an entirely different manner. Here 
the iron is evenly distributed through the 
mass; borings from the bottom, sides and top 
f a casting show the same amount. There 


ire no nodules at all and by grinding or cut- 
ting the presence of the iron is not revealed. 
(gain the alloy or metal does not show iron 
rust when exposed to water or air, a condition 


which the iron is in 


In this latter condition 


does not exist when 


the mechanical state 
each spot where the nodule lies may be soon 
letected by its rusting. 

In sterro-metal, delta-metal or manganese 
e, the iron exists in the chemically com- 


state and imparts thereto valuable qual- 
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ities. All brass contains more or less iron in 
the chemically combined condition and the 
quality of the alloy is not at all impaired 


The spelter from which the brass is 
made is the means of introducing this small 
amount. 


thereby. 


Many persons have followed this line 
of procedure for the introduction of iron into 
brass, i. e., first alloying iron with the spelter 
and then adding this alloy to copper. 

The now naturally why 
should iron exist in one condition in brass and 
not in the other, and how may the chemical 
condition be obtained? 


question arises, 


Mr. J. E. Stead, who recently made an in- 
vestigation of the alloys of copper and iron, 
“The author finds that copper and iron 
in the pure state will combine by direct fusion, 


Says: 


and the resulting alloy has no tendency to sep- 
arate into layers and is free from nodules or 
knots of 
273 percent of 


iron. The alloys containing up to 


iron and 97.20 percent of 


Carbon 
interferes with the true alloying of copper and 


copper are perfectly homogeneous 


iron, and by combining with the latter (iron) 
throws out the former (copper).” 
It may be easily seen, therefore, that, were 


it not for carbon in the iron or steel, a 


chemical and not mechanical combination of 


the iron with the copper a copper alloy would 
little 
the steel may contain and yet chemically com- 


readily take place. How much or how 


bine with copper is probably not known, but 
the fact remains that all iron or steel contains 
more or less carbon and by long heating in the 
fire certainly absorbs more, so that it is to be 


expected that when iron or steel is melted 


with copper or in its alloys the greater part 
separates in the mechanical or nodule con- 
dition. 

One who has personally encountered the 
nodules in machining brass castings has no 
difficulty in believing that iron is an excep- 
tionally injurious ingredient, and the author 
has witnessed in this connection the ruin of 
several hundred dollars of automatic tools, 


simply by the presence of a few small particles 
of iron in brass castings. Again, the value of 
iron in manganese bronze or delta-metal can- 

then, 
change 


the mechanically to the chemically combined 


not be underestimated A method, 


which would readily and completely 
iron would certainly be a valuable acquisition 
as far as known a satis- 
The 


must be 


in the metal industry ; 
factory one does not exist. iron to be 


chemically combined introduced in 


a special manner, either by first alloying the 





iron with zine or introducing as an iron-man- 
ganese alloy. To directly alloy the iron with 
brass or copper is dangerous practice, as all 


may not enter as the chemically combined 
metal, 
Although a little iron, if chemically com 
bined, does not appreciably harden an alloy or 
work to any other disadvantage, yet it is cer 
tainly 


better practice to remove it as thor 


oughly as possible by means of the magnet 


machine before melting. Fluxes of various 
descriptions for the removal of the iron do not 
appear to be entirely satisfactory under all 
conditions 

Phosphorus when present in alloys so rap- 
ily attacks the iron stirrers and skimmers that 
that a this 


element might possibly render the iron chem- 


it would seem small addition of 


ically combined, but the author has not found 
it to act in this manner; but iron nodules exist 


in phosphor-bronze as well as in other alloys 


Erwin S. Sperry in Aluminum World 
MATCHBOARDS. 

\ match that combines the good points 
of the sand match with the lasting qualities 
of the hard match is known as an oil veneer, 
and is made as follows: Dry, new sand is 
sifted and mixed with about one-fourth its 


bulk of plaster of paris. Water is added until 


the mixture is as damp as ordinary heap sand 


It should be used immediately, as it soon 


hardens and becomes useless. Before the 


sand 1s wetted the patterns should be properly 


arranged and the joint well dusted with a 


good parting material \ frame of the re 


quired size and 


an inch and a half in depth 
have nails 


should driven inside, so that they 


will project into the sand and hold it in 


place The mixture of sand and plaster may 


then be rammed into the frame, the same as 


for an ordinary mold The match, after being 


turned over, should be cleaned of all loose 


molding sand and_ the swabbed 


\fter they 


patterns 
around, well loosened and drawn 


are removed the match may be well wetted, 


dusted with parting and the patterns replaced 
when it is ready to mold from. The patterns 


will require rapping on the first few molds 
until the match has ceased to shrink, 

If the operation of molding from the match 
shows that the parting lines are not correct 
they may be built up or cut away where ex- 
will be in good 


When the last 
from it the 


pedient, and by evening it 


working condition 


the dav has been made match 


mold of 
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should be thoroughly varnished with lins 
oil and left to harden until morning. 
Where patterns are of such a design t 
a plaster match cannot be used to advanta 
owing to projecting cores and other pz 
which are easily broken off, thereby render 
it partially useless, I have in such instan 
made of a mixture of pit 


The 


metal (as the mixture adheres firmly to wox 


used a match 


rosin and. sand. patterns must be 


and well oiled with a heavy oil. The pitel 


melted at a gentle heat, and rosin is ad 


in the proportion of one-third. When 
mass is liquid, dry lake sand 1s stirred 
it, the idea being to get in as much s 


as possible and yet have the mass li 
enough to flow into the match frame. W1 
this Stage 1S reached it is cast, and as soot 
set it must be rolled and the patt 


pried out kerosene. | 


over 


and cleaned with 


match has the advantage of being ea 


patched by means of a hot iron. It ne 


breaks, and lasts for years.—C. Vickers 


American Machinist. 


Started in the Fifties. 

\ recent issue of a Milwaukee paper gives 
interesting sketch of the founding of the bi 
ness of the Sheriffs Mfg. Co. in that city 
was in 1854 that James Sheriffs started 
Vulcan Iron Works, which made a specialty 
marine work from the very beginning 
business has had several vicissitudes, includ 
a fire, but has steadily grown, establishing 
the meantime considerable of a reputation 
its propeller wheels, which have been ship 
to all parts ot the country They have 
tinct record of 2,310 wheels cast to date, 
while the Sheriffs Mfg. Co 
this 


were ploneet 
line and many others have since ent 


the field, the popularity of the Sheriffs w 


las never waned. 


The present secretary-treasurer and get 


manager of the business 1s Thos W. Sher 


son of the founder 


Great Northern’s New Shops. 
Northern 


The new Great locomotive. re 


shops at St. Paul, Minn., will be ready 
yperation about Dec. 1. The pre 
shops give employment to about 800 n 


When the new shops are opened, this num! 


will be increased to from 1,400 to 1,600 n 


The new shops will be devoted entirely to 


repairing of locomotives while car repat 


will be done at the old plant. Improvem: 
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epresent an expenditure of about $1,000,000. 
the of 


The plant includes 7 large buildings; 
ice, a two-story structure, wili accommodate 
he officers and clerks, and will also have a 
mplete laboratory. The machine shop and 
erecting plant is a two-story building 150x690 
feet divided in the center by a row of columns 
running into the machine shop and erecting 
om. The tank, boiler and blacksmith shops 
re under one roof, the building being 235x425 
et. In the rear of this building and extending 
150 feet along the iine of the main yards 1s the 
main storehouse, while a little farther to the 
ist 1s the iron store-house, 100x200 feet, and 
still farther to the east are the docks \ll 
the machinery in the plant, covering 7 acres 
f ground, will be driven by electricity Phe 
power plant is 106x1to feet, divided by a brick 


partition into boiler and engine rooms 


DEATHS. 
William MeKinley, of Brooklyn, N. Y., died 


1 the second anniversary of the death of the 
ite president of the United States. He was 
So years of age, and was an ardent admirer of 
President McKinley, although not related to 
him. He had lived in retirement for a num 
ber of years, but was for a long time the 

mor member of the firm of McKinley & 
Fruack, which carried on a fouidry business in 
New York 
Charles Walter 
identified 


Richards, who had_ been 
with the stove manu 
New York State, died 


Brooklyn, N. Y 


prominently 
‘turing interests of 


his home in Sept. 5. 
the time of his death he was the New York 
He or 
of South Pitts 


rg, Tenn He was born in Vergennes, Vt 


inager for the Syracuse Stove Co 
ganized the Harvest Stove Co., 


Vears ago 


FIRES. 


The plant of the Southern Foundry Co., 


Owensboro, Ky., was almost totally de 


ved by fire Sept. 5 The loss is 
$20,000, with $4,000 insurance. The company 
1a number of large contracts on hand and 


World’s 


1 just filled a contract for the 
Louis 
The Blue Grass Stove & Iron Works, Lex 


Loss 


buildings in St 


ton, Ky., was visited by fire Sept. 6 
000; insurance $2 000. 
he plant of the Welch 

Lake 


almost 
15,000. 


Machinery & Supply 


Charles, La., was visited by fire 


completely destrcyed Sept. 16. 


s 
Sf 


lire recently lamaged the two-story brick 
building at Quay and Franklin streets, Brook 
lyn, N. Y., occupied as an iron foundry by the 
Burr & Houston Co 


contents, $5,000 


Damage to building and 


NOTES FROM VARIOUS SOURCES. 


“Of Importance to Foundrymen” is a neat 


pamphlet, issued by E. A. Dempw & Sons, 
York, Pa., giving directions for the use of 
hydrofluoric acid solution, manufactured by 


hat firm. 
Phe Detroit Trust Co. has been appointed 


Works, Port 


pending a hearing 


receiver of the Columbus Iron 
Huron, Miuch., 


temporarily, 


f the petition to declare the company bank 
rupt 

The Unite States steel ry icts Expor 
Co. has been organized by e United States 
Steel Corporation, for the purpose of develop 
ing the export trade of the corporation. J. A 
Farrell, present general sales age s to have 


charge of the business of the new mpany. 


\fter several unsuccessful attempts by the 


Weaver-Hirsh 


\llentown, Pa., to” sell the 


assignee of the 
\achine 


property, it has 


shops. 
finally been disposed of to the 


trustee for the bondholders for $25, subject to 


r. B. Ingwers ult e a bid of 
$15,000 for the Mississippi Valley S e ( S 
plant in that city last week. The bid was re 
jected by the court and the trustee was o1 
dered to sell the plant within the next thirty 
days to the best advantage 

QO. P. Chatfield, of Marinette, Wis.. has com 
pleted arrangements for establishing a ma 

( | p and pt ~ f ru Iry it | ~ inaba 
\I \lr. Chattield e t perate 
s plant at Marinette 


Cloverport, Ky., has been incorporated with a 


‘apita f $3,000, te manufacture repair 
machinery, manufacture castings, screen wir 


} ley 
l yire nove ies 


Che Walter J Wood Stove Co., Atl inta, Ga., 


recently incorporated, will be pleased to receive 
catalogues and discounts from manufacturers 
who cater to the stove and house tr ide The 
new company will do a jobbing and retail 


1ESs 


Work is progressing on the new foundry and 


power house now heing erected by the Black- 
Clawson Co.. Hamilton, Ohio The founda 
ms of the foundry are already in. It will be 








94 Tie FouNDRY 


The D. Clint Prescott Co., of 
Mich., has perfected plans for enlarging the 
works in Menominee and adding from 50 to 
100 men to the pay roll. A new machine shop 
is to be built as an addition to the present 
shop. It will be 70x175 feet. Two 10-ton elec- 
tric cranes will he installed. 

The Southern Foundry Co., Owensboro, Ky., 
whose plant was recently visited by fire, is 
building a much larger and better equipped 
plant, and will soon have one of the best 
architectural iron manufacturing plants of the 
South. All the material, 
drives, has been bought. 

The Geo. E. Dow Pumping Engine Co., San 
Francisco, Cal., has been appointed sole agent 
for the Pacific Coast tor the Schwartz melting 
and refining furnace of the Hawley Down 
Draft Furnace Co., of Chicago. 

The Salem Iron Works, Winston-Salem, N. 
C., are preparing to erect another foundry, es- 
pecially 


of 10 to 


Menominee, 


except some rope 


adapted for handling heavy castings 
15 tons. They will require cupola, 
ladles, overhead traveling crane, blower, etc., 
of suitable capacity, new preferred, but good 
second-hand, if of latest improved design and 
in good condition, wil! be considered. 


AMONG THE FOUNDRIES. 
\ brick addition, two stories 20 x 60 feet, 
will be made to the plant of the John Rice 


Foundry & Machine Works, Stevens Point, 
Wis. A new ten cupola and other equipment 
will be installed. 

David Townsend has been appointed re- 


ceiver by United States Court, of the Eddy- 
stone Foundry & Machine Co., formerly known 
as the Gruson Iron Works, of Eddystone, Pa. 
The company manufactured special steel cast- 
ings and did a jobbing foundry business. 
Barnhardt & Warren, Pa., 
nearly completed the erection of a new build 
ing 40 x 70 feet, and will do 
general jobbing work in brass and iron, and 


Davis, have 


two stories, 
also turn out shafting, foundry patterns, iron 
and wood pulleys and saw mill machinery. 

& William Black, Erie, Pa., have 
purchased the interests of Willis and H. A. 
Brown in the Walker foundry. 


George 


The plant will 
be enlarged. 

The plant of the Toledo Co-operative Foun- 
dry Co., Toledo, Ohio, has been in operation 
since Sept. 10. 

The United States Foundry & Supply Co., 
a large establishment, 


Heights, Ill., has begun business. 


jobbing Chicago 


The Johnston Harvester Co., Batavia, N 
Y., has added several foundry and machin 
shop buildings and a new power house to iis 
plant. Other improvements are to be made, 
and when all are completed the plant will 
give employment to about 1,600 men. 

M. Nelson Cecil has been appointed receiver 
for the Heating, Ventilating & Foundry Co. 
Wheeling, W. Va. The receiver is authoriz 
to carry on the business of the company, and 
borrow money not exceeding $75,000 and pay 
off all employes. 

The Grundy Stove Co., Guelph, Ont., has 
been incorporated with a capital of $40,000 
to manufacture stoves, furnaces, etc. 

The Southern Foundry Co., Dallas, Texas, 
has been incorporated with a capital of $5,- 
000, and has leased the works of the Ginners 
Machine Co., and will commence to manu 
facture smoothing irons and will do general 
foundry work. 

The Standard Foundry Co., Buffalo, has 
been incorporated with a capital of $10,001 

The plant of the Washington Pipe & Foun 
CO: Wash., is to be 
rupled. 


dry Tacoma, quad 


Fay & Scott, Dexter, Maine, are building an 


addition to their foundry, which will double 


its capacity. They recently installed several 
new tools, and are in the market for additional 
foundry equipment. 


The Central Foundry Co., Ft. Wayne, Ind., 


is building an addition 50 x 60 feet. The 
foundry was started about two years agi 
The capacity will be doubled by the add 


tion. 

The Astoria Steel Co., Astoria, N. Y., ex- 
pects to have its plant for the manufacture of 
steel castings in operation about Oct. 1. The 
plant will have a capacity of 100 tons a day. 
Catskill Foundry & Machine Works, 
Catskill, N. Y., has been incorporated with a 
capital of $50,000. 

The 


rhe 


& Machine Co. 
whose plant at Knoxville, Tenn., was recently 
destroyed by fire, will rebuild at once, and will 
operation by Oct. 1. The 
company has decided to increase its capital 
stock from $55,000 to $100,000. 

The Gunther-Wright Machine Co., Owens- 
boro, Ky., has been incorporated with a cap 
ital of $100,000. The company will do < 
general foundry business. 

The Menomonee Falls Boiler Works, Meno- 
monee Falls, Wis., has been incorporated with 
a capital of $10,000. 


Southern Foundry 


be ready for 





a — 





rks, 
th a 


Co., 
antly 
will 
pital 
rens- 


cap 


[eno- 
with 





SS — 
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The plant of the Taunton (Mass.) Iron 
Works has been purchased from J. F. Mont- 

ymery, representing the William H. Phillips 
estate, by the White-Warner Co., which as- 
sumed control, uniting its business with that 
of the acquired company, making one of the 
largest stove manufactories in New England. 
[he new owners will enlarge the plant as 
soon as practicable. The site of the old 
White-Warner Co.’s plant, which was re- 
cently destroyed by fire, will not be used by the 
company now operating in the Taunton Iron 
Works. 

The S. M. Jones Co., Toledo, Ohio, has let 
the contract for its new machine shops and 
foundry. The buildings will be 40 feet in 
and modern and fireproof through- 

The machine shop will be 261 feet by 
75 feet, with an engine room 82x25 feet, 
and a boiler room 48x40 feet. The foun- 
will be feet with two wings. 
The buildings will be of brick and iron, the 
contract for the latter having been awarded to 
the Donovan Wire & Iron Co. It is expected 
that the construction will be finished by Nov. 
1. The estimated cost is $50,000. 


height 
out. 


dry IOI x 140 


The Denver Castings Co., recently organized 
with a capital of $500,000, of which $300,000 


will be invested in machinery and buildings, 


has purchased 30 acres in South Denver, and 
will begin the erection of buildings at once. 
The company has authorized an issue of $250, 


000 of special 6 per cent bonds. The plant will 


cover from five to six acres. There will be 


two open-hearth, acid, oil-burning furnaces, 


each of which will have a capacity of 45 tons. 


The main building is to be feet, 


pattern making and pattern storage building 


250 x 130 


10 x 35 feet and a power house 100 x 52 feet. 
he entire works will be lighted with electric- 
ty which will also be used for motive power. 

[he Diamond Stove Co., with a capital of 
$100,000, of which $52,200 is paid in, has been 
organized at Detroit by the following incor- 
Newton J. Gary, R. A. Parker, 
Thrall, Burton L. Peck, Felix A. 
Lemkie, Charles F. Burton, Frederick Marriott 
ind Nicholas Huff. 

The William Ferguson Foundry Co., Chi- 


cago, has changed its name to the Ferguson 


porators: 


George C. 


& Lange Foundry, and has increased its cap- 
tal from $25,000 to $50,000. 
The Kock Mfg. 


rganized 


Co., Grinnell, Ia., has been 
a capital of $18,000, to do a 
oundry and machine business. The business 
nen of Grinnell are asked to purchase a lot 


with 


and erect a two-story building 6x1oo feet, with 
a one-story building 40x60 feet, to be leased 
to the company for Io years. 

The increase of business at the Benicia 
Agricultural Works, Benicia, Cal., has necessi- 
tated increased facilities. Plans are now be- 
ing considered to enlarge the foundry to al- 
most double its present capacity by building 
an annex to the south side of the present build- 
ing. The largest force of molders ever em- 
ployed by the works is now on the pay roll. 
All the other departments are very busy. 

John Fenwick has purchased the foundry of 
Brown & Colburn, Bowling Green, Ky. Mr. 
Fenwick will install a large amount of new 
equipment and will operate the plant by elec- 
tricity. The company hereafter will be known 
as the Bowling Green Machine Co. 

The plant of the Co., at 
Ensley, Ala., is now in operation in all of 


Empire Plow 
its departments. 

The new building of the MaGirl Foundry 
Co., Bloomington, IIl., is nearly completed, but 
the machinery will not be installed and the 
plant be in operation until about the first of 
December. 

Perkins & Co., Grand Rapids, Mich., broke 
ground a few days ago for their new foundry. 
This building is to be completed and equipped 


during the fall, 11 


and will be of concrete con- 


struction, 64x80 feet. 


The old Robinson-Rea foundry on Carson 


St., Buffalo, one of the oldest foundries in 
that city, which was first operated nearly 
three-quarters of a century ago, has been 


razed to make way for 
Wabash Railroad. 
A petition in 


improvements by the 
involuntary bankruptcy has 
been filed against the Gordon Foundry & Ma- 
of St. Joseph, Mo, 

\ 200-foot 


chine Co., 
addition is to be built to the 
Holthoff Machinery Co., 


A foundry is also to be erected. 


boiler shop of the 
Cudahy, Wis 

The Chattanooga Machinery Co., Chattanoo- 
ga, Tenn., almost 


has three 


It is ex- 


completed the 


large buildings which it is erecting 


pected that machinery will be installed by 
Oct. I. he machinery shop is 120x145 feet; 
the foundry, 70x64 feet, and the black- 


smith shop, 30x50 feet. 

The recent incorporation of the W. A. Jones 
Foundry & Machine Co., Chicago, will make 
no material difference in regard to the manage- 
ment of the The 
templates some additions to 
near future. 


business. company con- 


the plant in the 
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CAUSES OF DEFECTIVE CASTINGS.* 


The causes of defective castings may be 
found in the improper selection of pig iron 
and scrap as well as in the character of the 
fu ind the manner of molding will also 


argely influence the final result Taking it 


for granted that the above conditions are care¢ 
fully attended to and that the metal is hot 
enough and of the right composition for the 


made we will proceed to ascer 
sources of defects 
ladles 


vreat deal more to 


dried 


the final 


I] Way are lined and has l 


do 
] 


ince of a casting than is commonly supposed 


with appeal 


| e found that the best material for lining 
dles 1 mixture composed of one-third clay 
ind two-thirds tine sand with double the vol 
me of horse manure added \fter this lining 
been dried, the cracks that have appeared 
hould be carefully closed and the ladle black 
ened his blacking, however, should be mort 
eproot than the wash usually employed \ 


ure composed of one part graphite and 
ne-half part dry clay should be combined with 
ire of one-half part tire clay and one 

f part ground tirebrick, and yet it is a 
fact that while the lining thus receives an in 
fusible coating, it 1s impossible to keep it from 
radually fluxing away and thereby forming 
more or less slag. Many foundries for lining 
( irger ladles resort to the use of light 
rebrick, thus materially diminishing this dif 
ity There have also been some successful 
experiments made with a lining consisting of 
three parts powdered coke, two parts graphite 


nd one-half part clay mixed with molasses 
vater as a binder \ very simple but good 
ining used in the Ruhr district is Bottropet 
ellow sand, the ladle being faced with this 
fter it has been given a coat of clay wash 
The method of applying this lining is to ran 


the bottom solid to a thickness of about 234 
neches, when strings are laid against the sides, 
their ends being bent down over the rims of 
the dle and fastened from two to four inches 


ipart; these are drawn out after the ladle has 
been lined with the sand to the thickness of 
ibout two inches, the channels thus formed 


facilitating the drying of the ladle as well as 
the escape of the gases generated when the 
adle is filled with iron. The drying is most 
easily accomplished by a charcoal fire inside 
the ladle and after any cracks which have 
appeared are stopped up, the whole thing 

\bstract of .a paper read by F. Wust, of Duisburg, 
Gern before the German Iron Founders’ Ass 
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should be then given a coating of black was] 
Melted 


should be protected from cooling by a lays 


iron while being held in the lad! 
of fine charcoal. Letting the metal stand in 
ladle for a little while has a good effect up 
its character. The gases taken up in the mel 
ing process thereby have a chance to escay 
and the accompanying manganese and silic 
can combine with the iron oxide, brought int 
solution in the furnace in considerable quar 
tities, and destroyed by forming oxide 

manganese and silicic acid, which, having a | 
specific gravity, will rise to the surface in tl 


ig. 


form of. sl 


lhe 


protoxide 


carbon in solution also acts upon tl] 


From this, gaseous carbon dioxid 


is formed which escapes from the metal and 


consumed in the atmosphere. The sulpht 
drawn from the coke in the melting proc 
and also that which may have originally be: 
contained in the iron reacts upon the mat 


ganese and forms sulphate of manganese whic 
also rises to the surface and contributes to th 
for 


formation of slag All these influences of 


eign particles of the iron upon the oxygen 

solution and the sulphur aid in securing a pet 
fect casting. They are all the more perfect 
in proportion to the temperature of the metal 
and it is therefore necessary that the cupol 
should turn this out at a slightly higher ten 
perature than is 


necessary for pouring. Du 


iron cannot be purified in the same measur 
for its lack of fluidity retards the egress of tl 
unpurities and gases which have been releas 
and formed, hence these do not rise wholly 

the surface and the casting will contain flaw 
It is melted iron with 


necessary to cover 


material which will keep the oxygen of tl 


atmosphere from coming in contact therewitl 
for this charcoal 1s 
the 


the 


and purpose fine secon 


assimilation 
metal. If th 


to none, as tt 
the 


prevents 


oxygen on surface of 


is not prevented, the iron oxide will 


the 


again 


released 


the 


and action of foreign particl 


upon oxide will begin anew. Thus _ th 


keeping of the fluid iron covered has for it 


purpose not only the prevention of cooling 


but also the guarding against affiliation wit! 
the oxygen of the atmosphere, 
lo free the metal from gases and oxid 


compounds in solution, alloys are often used 
They 
chanically and those that show chemical actio1 
lo the first 
rhe first two metals have only a slight affinit 
Smal 
fou 


can be classified into those that act me 


class belong lead, zine and ti 


for iron, while tin easily alloys with it. 


quantities of these metals, from two to 





OX1¢ 
used 
“t me 
actio! 
1d tit 
affinit 
Smal 
O fou 


vate before the mold was poured. 
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ounds to the ton, can be placed in the ladle 
efore the iron is tapped out, or they may be 
umersed later in the fluid iron. At the tem- 
erature of melted iron, these metals evapor 
te and arising, carry the escaping gases and 
ther impurities to the surface. Stirring the 
on before pouring will accomplish the same 
bjyect. These alloys can however in nowise 
ree the iron from its oxide in solution, be- 
uuse their combustible temperature is lower 
ian that of iron. 
In the second group of alloys, we can name 
uminum, natrium and magnesium. ‘The last 
vo are but seldom used. Natrium came on 
ie market a few years ago from England in 
e form of ferro-natrium, but recently little 
as been heard of it. The use of magnesium 
1 has been limited to isolated cases, and only 
uminum can be considered as having any 
ilue. This can be used as a pure metal and 
so as ferro-aluminum. It may be added to 
he fluid iron in quantities of from .02 to .05 
ercent. It is frequently placed into the ladle 
thrown onto the fluid metal, and cases have 
wen known where it was simply placed in the 
The proc 
ss, however, can be of value only 1f proper 
eans are adopted for immersing the alu 
inum in the fluid iron. If thus used, it will 
t perfectly, but if applied in any other man 
er, a large part of the aluminum is consumed 
thout accomplishing any good. It destroys 
e oxide solutions under all circumstances, 
en if the iron is already dull, by forming 
uninum oxide, which is taken up by the slag 
hrough the destruction of the oxide com 
nds in solution, the iron previously dulled 
un becomes fluid and apparently hot. The 
ison for this lies in the fact that the oxide 
mpound solutions, like sulphur, retard the 
udity of the metal, which after their removal, 
gains its fluidity lhe so-called play of the 
n begins again, from which the spectator 
meludes that the metal has again grown hot 
can be easily shown, however, that the small 
lantity of aluminum by its combustion can 
t give to the large mass of fluid iron any 
ticeable increase of temperature. I consider 
e purification of pig iron by the use of alu 


1 


um advisable only in case the iron is very 
| and its temperature has decreased so much 
at the destruction of the oxide compound 
lutions can only be accomplished in a slight 
gree by the manganese and silicon contained 
the iron 
When it is time for pouring, and the iron 


is been freed from slag by skimming, it is 


good practice to throw a little dry molding 
sand upon the surface of the iron. This forms 
a thin, adhesive slag, which protects the iron 
from further oxidization and during the pour- 


ing separates so that it does not enter the gates. 


GROWTH OF THE CARBORUNDUM CO. 

The Carborundum Co. is again making en- 
largements of its plant at Niagara Falls. Car- 
borundum was invented in 1891. The first 
commercial furnace of the company had a ca- 
pacity of a quarter of a pound a day, and the 
first sale made was a little lot of twenty carats, 
sent out on an order from a jewelry house, at 
a price of 25 cents a carat, equal to $450 a 
pound. These small furnaces sufficed to sup- 
ply all demands for the new abrasive for near- 
ly two years, when they were replaced by what 
seemed at that time to be enormous furnaces, 
requiring the use of 150 electrical horsepower. 

In 1896 the company built its plant at Ni- 
agara Falls, employing furnaces using 1,000 
electrical horsepower, with a capacity far in 
excess of the demands at that time. By 1900 
the demand had more than caught up with the 
production, however, and the capacity was 
doubled Last year another 1,000 electrical 
horsepower was added, but the growth of the 
business has been so rapid that even with 3,000 


electrical horsepower, the company has_ been 


unable for months to fill its orders \ con- 
tract has now been made for 2,000 more elee 
trical horsepower, and this will be turned into 


the works by December of this year, giving the 
plant a capacity of about 10,000,000 pounds of 
carborundum per annum. To take care of this 
large amount of power, the company has se 
cured an additional factory site of four acres, 
making in all over eight acres of ground now 
covered by the plant 

On the new site is being erected a mixing 
and furnace building, 146x134 feet in si 
planned as to be capable of extension in two 
directions Che building will have two stories 


and a basement, and will be of fireproof con 


struction throughout The new furnaces will 


be run by a current of 2,000 horse power each, 
which is just double that used by the present 
furnaces 

the Enterprise Foundry Co., Muskegon, 
\lich., have let contracts for the erection of a 
foundry addition 50x70 feet, and an office build 
ing 20x24 feet 

Phe Weaver-Hirsh Foundry, Allentown, Pa., 
has been sold to the trustee tor the bondhold- 


ers for $25, subject to a mortgage of $60,000 
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